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MEASUREMENT IN EDUCATION* 


By EDWARD L. THORNDIKE 
Professor of Educational Psychology, Teachers Collefie 


The task of education is to make changes in human beings. We 
teachers and learners will spend our time this year to make 
ourselves and others different, thinking and feeling and acting 
in new and better ways. These classrooms, laboratories, and 
libraries are tools to help us change human nature for the better 
in respect to knowledge and taste and power. 

For mastery in this task we need definite and exact knowledge 
of what changes are made and what ought to be made. In 
proportion as it becomes definite and exact, this knowledge of 
educational products and educational purposes must become 
quantitative, taking the form of measurements. Education is one 
form of human engineering and will profit by measurements of 
human nature and achievement as mechanical and electrical 
engineering have profited by using the foot-pound, calorie, volt, 
and ampere. 

Until very recently, measurements of human qualities in 
education were rare. For example, the educational measurements 
reported by the federal and state and municipal governments up 
to 1910 concerned chiefly time and money,—the number of 
teachers and students engaged, the number of days they spent, 
the value of buildings and grounds, the cost of books and supplies. 
The abilities of those who were educated and the betterments of 
intellect, character and skill which were produced in them were 
left to speculation and faith. 

We had, of course, alleged measures of educational achievement 
in the marks or grades reported for each student in each study or 


*The address delivered at the Opening Exercises of Columbia University, 
September 28, 19 1. 
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activity, in promotions and graduations and honors, and in the 
results of examinations for licenses to practice law and medicine 
or to teach and for various posts in the civil service. These 
marks and grades, however, were opinions rather than measure- 
ments, and subject to two notable defects. Nobody could be sure 
what was measured, or how closely the mark or grade tallied 
with the reality. Marks in freshman algebra, for example, might 
be measures of inborn talent for mathematics, or of acquired 
power at mathematics, or of mathematical erudition, or of tem- 
porary memory, or of docility and fidelity in doing what the 
instructor ordered, or of sagacious divination of what the instruc- 
tor desired! When we measured length or weight or volume or 
temperature or electric potential, all competent persons measured 
the same thing. But when we measured achievement in first-year 
Latin or college algebra, even the most competent twenty teachers 
measured twenty different composites. 

Dearborn found, for example, among instructors teaching the 
same subject in the same college to the same grade of students, 
some who gave ten times as many A’s as others did, and less than 
one tenth as many failures. Finkelstein found that identical 
students in the same course, taught during the first semester by 
one instructor and during the second by another, had three times 
the probability of a mark above 85 in the one case that they had 
in the other. 

The general result was scandalous. Foster found in the 
elementary courses at Harvard that A’s were thirty-five times as 
common in Greek as in English. Meyer found that over a period 
of five years one professor had never permitted a single student 
out of nearly a thousand to fail, whereas another in the same 
college reported nearly three hundred per thousand as failures. 

Moreover, even when we did know fairly well what we were 
measuring, the mark or grade given by any one examiner might 
correspond only by a shockingly wide margin with the reality. 
For example, let the ability to be measured in geometry be defined 
as the ability to answer a certain specified set of questions and 
prove certain specified propositions. Elliott and Starch found 
that a hundred experienced teachers of mathematics assigned 
grades ranging from 28 to over 90 to the same set of replies, on 
an actual examination paper. 
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It may be thought that such variations as this 28 to 90 are 
largely due to a general severity or leniency in the judge, in which 
case deans, scholarship committees, and even students might 
allow for them by multiplying each instructor’s marks by some 
quantity representing his personal equation. The more important 
factors in causing such variations are, however, variations in the 
importance assigned to different qualities, and a sheer inability 
to judge educational products accurately. Allowance for personal 
severity or leniency fails to eliminate the variation or greatly 
reduce it. 

When a student received 70 as the official rating of his work 
for a year in English composition, or elementary chemistry, or the 
history of England, neither he nor we knew what it was 70 of, or 
whether it was really 60, or 70, or 80 of it. Clearly defined units 
of measure and instruments by which to count them were lacking. 

The first steps to establish such units of educational products, 
and to devise instruments to measure them with reasonable 
precision were taken about a dozen years ago. The work began 
naturally enough with the simple matters of reading, writing, 
spelling and arithmetic, which are a large fraction of the task of 
fifteen million children in this country each year. 

The hypotheses and experiments involved in establishing such 
educational units and scales are somewhat intricate and elabo- 
rate, and are too technical for oral presentation, but the nature 
of the scales themselves may be at least roughly illustrated. 
In penmanship, for example, imagine a row of specimens of 
handwriting beginning with one called zero because it is just not 
legible and possesses just not any beauty or other merit as 
handwriting. At the other end of the row is a specimen called 17 
which possesses a very large amount of general merit as hand- 
writing. In between are specimens representing I, 2, 3, 4, 5, and 
so on, each step of difference in merit being equal to any other. 
The unit is one tenth of the difference between the best and worst 
writing found in 1000 children of grades V to VIII. 

When a desired or obtained change in ability to write is defined 
as improvement from 8 to 10 in this scale, anybody, anywhere, at 
any time, can know what is meant almost or quite as definitely 
as when we speak of a baby changing from 8 to 10 pounds in 
weight, or a current increasing from 8 to 10 amperes. Impartial 
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judges, rating a pupil’s handwriting by pushing it along the scale 
until the point is found which it most resembles, will agree 
closely,—not, of course, as closely as they would in measuring a 
wire with a foot-rule, but, with the aid of repeated measurements 
of it, closely enough for any important educational purpose 
involved. 

Or consider a measurement of word knowledge like this. The 
student sees a word followed by five others. He is to underline 
that one of the five whose meaning is the same, or most nearly 
the same, as that of the given word. The test begins with words 
in the first thousand for importance, such as: 


afraid full of fear ... possible ... necessary ... raid ... ill 
baby manner ... trembling ... little child ... notice ... soft 


It continues with words of less and less importance, having, for 
example, to represent the tenth thousand: 


ambiguous offensive ... uncertain ... roomy ... very large ... material 
canyon menagerie ... palate ... valley ... gun ... rule 

classify arrange ... pacify ... make clear ... recede ... promote 
divulge recede ... common ... tell ... repress ... project 


Such an instrument for the measurement of word knowledge 
has many merits. For our present purpose we may note two 
obvious ones:—the score is absolutely objective—the same test 
paper would receive the same rating from any examiner; fifty 
examinations for different classes or in different years can be 
made exactly equal in difficulty. 

While scientific workers in education have been establishing 
units and scales of educational achievement, the psychologists 
have been improving their tests of intelligence. The two sciences 
are also coéperating in devising tests of various scholarly capac- 
ities, such as the capacity to learn arithmetic, the capacity to 
learn to spell, or the capacity to learn Latin. 

Measurements of pupils’ capacities and achievements in more 
or less standardized psychological and educational units, are now 
a common feature of elementary schools. At least a million boys 
and girls, probably, were measured last year in respect to general 
intellectual capacity for school work. The number of such 
measures of reading, writing, spelling, arithmetic, history, and 
geography made during the year probably exceeded two millions, 
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When we have measured a pupil in respect to his achievement 
in a school subject, and his capacity for that subject, the quotient 
of achievement divided by capacity is an important measure of 
accomplishment. A score of 70 made by a capacity of 70 is 
obviously very different from a score of 70 made by a capacity 
of 140. In elementary schools which are managed scientifically, 
these accomplishment quotients or ratios, familiarly known as 
A.Q.’s, are recorded year by year for each pupil. The pupils of 
great natural ability are required to do enough more than the 
average to keep their A.Q.’s near 1. They are thus protected 
against habits of idleness and conceit. The pupils of little 
natural ability are not rebuked or scorned for failures in gross 
achievement. They too are required simply to maintain their 
A.Q.’s near I. 

It may be expected that measurements of achievement and 
capacity and their quotients will soon be developed for use in 
high schools, colleges, and professional schools. It surely is unwise 
to have the measures of college students’ achievements in English 
composition, or trigonometry, or beginning chemistry, or 
economics, or second-year French depend upon the caprices of a 
thousand different individual instructors, if by enough ingenuity 
and care we can devise tests that will measure their achievements 
uniformly and precisely. 

The present condition at its best is shocking. The average 
correlation between the grades given in a subject and a student’s 
real achievement in it is, in even the best American colleges, 
almost certainly not over .80, which means that the official 
ratings are six-tenths as erroneous as would be the case if the 
grades were assigned at random by a child as in a lottery. If 
goo students pass and 100 fail by the official ratings in a subject, 
there is every reason to believe that nearly half of those who 
failed really did better than some of those who passed. 

It is demoralizing to students to find that their official ratings 
(on which degrees, honors, and financial rewards are given) 
depend so little on real achievement, so much on irrelevant 
matters and mere chance. It may, of course, be explained to them 
that although any one mark is largely composed of error, the 
average of the score of marks received in two years will be a just 
measure of achievement in general. But such a lesson in the 
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theory of probability gives little comfort to the student who has 
failed in subject A and must repeat it, though he had a much 
better mastery of it than of subject B in which he passed, or 
than John Doe, who had passed in it. 

As for the instructors, I do not know which is worse, the stupid 
conceit which assumes that the A’s and B’s and C’s, the 60’s and 
70’s and 80’s are infallible indices of achievement and merit, or 
the sardonic indifference which prepares examinations whose 
findings it does not trust,—and rates them carelessly with the 
excuse that even with care the ratings would be of little value. 

That standardized examinations and other instruments for 
measuring achievement in colleges and professional schools are 
both possible and useful seems certain from the experimentation 
of the last few years, slight as it is. Their preparation, however, 
requires the codperation of experts in the teaching of each subject 
and experts in mental measurement, a high degree of inventive- 
ness, and much experimentation. Measuring achievement in a 
course in chemistry is a more elaborate task than measuring the 
atomic weight of oxygen. To measure improvement in knowledge 
of economics is harder than to measure the changes in the value 
of the dollar. Adequate units and scales for ability to read Latin 
may be more complex than Latin syntax itself. 

It may be many years before we can really measure achieve- 
ment in, say, first-year French, so as to list its various features, 
define 0, I, 2, 3, 4, etc., of each feature, know that what we call 4 
of it is twice what we call 2 of it, and be able to tell with surety 
what amount of each feature any given student had at the begin- 
ning of the course and at its end. Until we can do so, however, all 
reports and grades are cryptic and likely to mislead, all com- 
parisons of institutions and methods of teaching are insecure, all 
exact knowledge of what educational effort produces is lacking. 
So it is our duty to try. 

Moreover, every step of progress toward a truly objective 
measure is profitable. Last year, for example, those concerned 
with the required freshman course in Contemporary Civilization, 
with some aid from an expert in mental measurement, prepared 
an instrument for testing achievement in that course which took 
one step toward a genuine measure in place of opinion. It seems 
certain that none of the instructors concerned, and few or none 
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of the competent students, would be willing to go back to the old 
form of examination. 

The case is nearly or quite as strong for measures of capacity. 
It surely is unwise to give instruction to students in disregard of 
their capacities to profit by it, if by enough ingenuity and experi- 
mentation we can secure tests which measure their capacities 
beforehand. 

Measures of special capacities, as for mathematics or for 
languages, have not, to my knowledge, been used as yet above 
the high school. But measures of general abstract intelligence or 
scholarly capacity have within three years come into wide use in 
universities. At about the same time, the Dean of Columbia 
College, the Director of Admissions of this university, and 
Professor Colvin, of Brown University, began to take a careful 
measurement of general capacity to handle facts and symbols as 
one feature of the record of entering students. Short tests, to 
serve somewhat the same purpose, but less precisely, had been 
used elsewhere, notably at the Carnegie Institute of Technology; 
and voluntary tests of certain psychological capacities had been 
made for any freshman applying, by the department of psy- 
chology at Columbia as early as 1894. 

This measurement has abundantly proved its worth. It gives 
a close prophecy of the grades a pupil will obtain in the freshman 
year,—six-sevenths as close as one half of the grades gives of 
the other half. It points out almost unerringly any very stupid 
boys who have been hauled into college by their teachers’ skill 
and their parents’ money; or who have floated into college by 
careless certification. It helps the faculty or dean to decide 
quickly and correctly whether a case of deficient achievement is 
due to physical, intellectual or moral causes. It permits the 
computation of an approximate A.Q., or accomplishment quo- 
tient. At a certain university, for example, all the students of 
high scores in the capacity examination are called into conference 
by the dean and it is made clear to them that anything below A 
and B is essentially a failure for them, as anything below D is 
a failure for their less gifted fellows. 

Of measurements in professional schools, I regret that time 
does not permit me to do more than mention the very active 
and important movement to that effect in schools of engineering 
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stimulated by the Carnegie inquiry and its report of three years 
ago. 

On the whole, it appears that the effort to replace opinion by 
measurement in our ratings of the achievements of higher 
education will increase and spread rapidly. Indeed, it may soon 
need protection from over-extravagant hopes more than from 
hostile criticism. In the elementary schools we now have many 
inadequate and even fantastic procedures parading behind the 
banner of educational science. Alleged measurements are reported 
and used which measure the fact in question about as well as the 
noise of the thunder measures the voltage of the lightning. To 
nobody are such more detestable than to the scientific worker 
with educational measurements. 

There are three or four criticisms which even sound and 
accurate measurement in university education must meet. 

First, it will be said that learning should be for learning’s sake, 
that too much attention is given already in this country to marks, 
prizes, degrees and the like, that students work too much for 
marks rather than for real achievement. Whatever force this 
argument has is toward abandoning our official measures of 
achievement or toward making them measures of real achieve- 
ment. Students will work for marks and degrees if we have 
them. We can have none, or we can have such as are worth 
working for. Either alternative is reasonable, but the second 
seems preferable. 

It will be said that the energy of teachers should be devoted 
to making achievements great rather than to measuring how 
great they are. It is true that for many teachers and many 
students it is wise to teach and learn as well as may be, leaving 
the results to faith and hope, or even charity! Moreover, there 
are gifted personalities to whom scientific and businesslike 
procedures are alien and even odious, and who should not be 
required to measure what they are doing, or even in the ordinary 
sense of the word to know what they are doing. Their genius is 
better than efficiency. There are, however, not enough of these 
to be more than a negligible factor in, say, the teaching of 
freshman English or first-year anatomy or the law of contracts. 
Most of us need to know what we are trying to teach or learn, 
and how far we have taught it or learned it; and will be aided, 
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not hindered, by instruments for measuring educational purposes 
and products. 

It will be said that only the baser parts of education can be 
counted and weighed, and that the finer consequences for the 
spirit of man will be lost, in proportion as we try to measure 
them,—that the university will become a scholarship factory, 
turning out lawyers and doctors guaranteed to give satisfaction, 
but devoid of culture. This is a part of the general fear that 
science and measurement, if applied to human affairs,—the 
family, the state, education and religion,—will deface the beauty 
of life, and corrode its nobility into a sordid materialism. I have 
no time to present evidence, but I beg you to believe that the fear 
is groundless, based on a radically false psychology. Whatever 
exists, exists in some amount. To measure it is simply to know its 
varying amounts. Man sees no less beauty in flowers now than 
before the day of quantitative botany. It does not reduce courage 
or endurance to measure them and trace their relations to the 
autonomic system, the flow of the adrenal glands, and the 
production of sugar in the blood. If any virtue is worth seeking, 
we shall seek it more eagerly the more we know and measure it. 
It does not dignify man to make a mystery of him. Of science 
and measurement in education as elsewhere, we may safely 
accept the direct and practical benefits with no risk to idealism. 
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RELIGIO MATHEMATICI* 


By DAVID EUGENE SMITH 


Professor of Mathematics, Teachers College 


APOLOGIA 


Well aware that I, to-day, break all precedents in the nature 
of a presidential address, it is proper that I offer due apology and 
confess my unconventionality. It is proper, too, that I should 
frankly say that I am aware that my message is wanting in the 
rigor of demonstration to which our science accustoms us; that 
it involves no mathematics beyond the merest elements; that 
it will be listened to with regret by some and with disapproval 
by others; and that it is likely to carry conviction to only a 
limited number. 

Why, then, should I choose such a topic? Why should I force 
my friends to apologize for my thoughts; and why should I place 
others in a favorable position to condemn my action? The 
answer is a simple one:—I believe it to be a duty laid upon us, 
that one of our number should, on some such occasion as this, say 
what I shall say. I regret that another,—one with more faith, one 
better endowed with power of expression, one whose words 
would carry greater weight than any I can utter,—might not have 
had the opportunity that is mine to deliver the thessage. And 
finally, by way of apology, I say with perfect candor that I speak 
not at all to the audience here present,—for what I shall say will 
convey nothing that is new to any one of you; I speak rather to 
those who are not present, those who are not of our special 
guild, and those to whom the teaching of mathematics may 
possibly, by this means, appear in a somewhat different, and I 
hope in a somewhat more favorable light. 


THE GENERAL MESSAGE 


It is nearly three centuries ago that Sir Thomas Browne wrote, 
for private circulation among a few of his intimate friends, his 
*Presidential address delivered before the Mathematical Association of America, 
September 7, 1921. Printed in the American Mathematical Monthly, October, 1921, 


and reprinted by permission of the Editor. 
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Religio Medici. He did not call it Religio Medicorum, for he 
could not assume to speak for others. Indeed, as he confessed, 
the men who practiced the healing art in his time were generally, 
like loud-mouthed boys in their teens, boastful of their atheism; 
but for himself, a humble practitioner in an ancient town of 
England, he could testify; and he, the giver of balm for the body, 
could unobtrusively pass the message to others, as a balm for 
the spirit. 

And so, to-day, I speak not of the Religio Mathematicorum, 
for I have not the authority; I feel, indeed, that Religio Mathe- 
matici is a misnomer; but I also feel that it is proper to speak of 
the relation of mathematics to a religious attitude of mind, and 
I know of no better title for my purpose than the one I have 
chosen. 

Do not, however, feel that the message seeks to change the 
faith or lack of faith of any man; do not feel that it contains a 
plea for any creed or for any sect; do not feel that it sets forth 
anything that is new; but rather feel that it represents the mere 
commonplace knowledge that most of us have, and the mere 
basis of belief that mathematics may possibly foster. It goes no 
farther, it seeks only a single corner of the foundation walls 
upon which we may build, it lacks warmth, it lacks beauty, it 
lacks the fervor of religious faith, and it is hard of texture; but 
the foundation stones of palaces, and of temples, and of homes all 
lie below the surface; they, too, are cold, but they sustain struc- 
tures which give to the world pleasure and protection and repose. 
The message is transmitted by one who has joined in serious 
conference with those who hold the Brahmin faith; by one who 
has learned much from the high priests in the temples of Buddha, 
who has sat at the feet of the followers of Zoroaster, and who 
has communed with those who wear the green turban that marks 
the seed of the Prophet,—one who believes that 


“Creed and rite perchance may differ, 
yet our faith and hope be one,” 


and who, with the author of the Religio Medici itself, is able 
to say: 

“For my Religion, though there be several Circumstances that 
might perswade the World I have none at all, . . yet, in 
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despight hereof, I dare without usurpation assume the honourable 
Stile of a Christian.” 

Specifically, I wish to consider, even though totally unable to 
answer satisfactorily, these questions: What bond of concord, if 
any, is there between mathematical knowledge and religious 
faith? What influence can an exact, abstract, reputedly frigid 
science like ours have upon the religious nature of man? What, 
in fact, is the soul of mathematics, and to what wave lengths 
must our own souls be tuned to catch its message? 

Such, you will say, are the imaginations of a dreamer; not the 
serious thoughts of a mathematician. So be it. Were it necessary 
to make the choice, I would rather be a dreamer without mathe- 
matics, than a mathematician without dreams or a teacher 
without imagination. What I wish to show to those who are not 
of our calling, however, is that there is no other science that 
leads so directly to a recognition of the reasonableness of a broad 
religious faith, and none that parallels so completely the broader 
tenets of the Fathers. 


WHAT IS RELIGION? 


In the domain of mathematics we find it necessary at certain 
times and convenient at certain other times to define our terms; 
but unless we need a particular term in a proof we do not feel 
bound to define it with precision. For example, in elementary 
mathematics we do not deem it necessary to define space, number, 
or straight line, the terms being basic and, for the beginner, 
indefinable. 

So if you ask me to define religion before we consider its relation 
to mathematics, I must simply refer you to the theologians, 
wishing you good fortune in your quest. To many people the 
Buddhist is not religious, but I have often found him intensely 
and beautifully so. To many religiously-minded persons the 
Parsee is a heathen, but I have seen as great faith and as pro- 
nounced goodness of work among the Parsees as I have found 
among many Christians with whom I worship. For our purposes, 
therefore, I prefer to think of religion with respect to certain 
general characteristics, one of which is faith; faith, as a very 
intellectual and catholic-minded writer has remarked, in “The 
Eternal, not ourselves, that makes for righteousness”; faith that 
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this life does not end all; faith that our lives to-day prepare for 
our lives somewhere beyond. 


TANGIBLE IMMORTALITY 


Out of the manifold characteristics of the mind of youth, 
one of the most interesting is best described by the word “opin- 
ionatedness”—a word that I grant should be in the Index expur- 
gatorius. All normal individuals reach this milestone, most of 
them pass it, but some find their development arrested at this 
point, and here they bind themselves for life. In particular, they 
absorb (I will not say develop) the idea that immortality is an 
idle word of an idle faith, a part of the “opiate of the proletariat,” 
as our most modern autocracy has phrased it. 

One thing that mathematics early imparts, unless hindered 
from so doing, is the idea that here, at last, is an immortality 
that is seemingly tangible,—the immortality of a mathematical 
law. The student of algebra, for example, may well question the 
use of the traditional curriculum, but when he finds the value 
of (a + b)* he has come in contact with an eternal law. The laws 
of the Medes and Persians, unchangeable though they were 
thought to be, have all perished; the canons that bound Egyptian 
activities for thousands of years exist only in the ancient records, 
preserved in our museums of antiquity; the laws of Rome, which 
at one time dominated the legal world, have given place to modern 
codes; and the laws that we make to-day are certain to be 
changed to-morrow. But in the midst of all these changes it has 
ever been true, it is true to-day, it shall be true in all the future of 
this earth, and it is equally true throughout the universe whether 
in the algebra of Flatland or in that of the space in which we 
live, that (a + 5)? = a? + 2ab + B*. 

We may change the symbols,—they are temporary expedients to 
convey the idea; we may speak in different tongues,—they are local 
expedients to convey thought; but it is inconceivable to us that the 
relation which the formula expresses should not be true always 
and everywhere,—a tangible symbol of the immortality of law. 

What I learned in chemistry, as a boy, seemed true at the time, 
but much of it to-day is known to be false. What I learned of 
molecular physics seems at the present time like children’s stories, 
interesting but puerile. What we learn in history may be true in 
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some degree, but is certain to be false in many particulars. So we 
may run the gamut of learning, and nowhere, save in mathematics 
alone, do we find that which stands as a tangible symbol of the 
immortality of law, true “yesterday, to-day, and forever.” 

But does the teacher make this known to the student? Does 
the student come to feel the significance of this fact,—this fact 
so full of awe to the normal mind, this evidence of immortality 
that never comes to his consciousness until he meets it in mathe- 
matics? I do not know, nor do I know how much else that is 
great, that has tremendous significance, is taught or is not taught 
in science, in letters, in history, or in art. I only know that 
mathematics can do this thing; that it can (and it should) give, 
to the degree that the pupil is able to receive it, the idea that 
before the world was created, before our solar system was formed, 
and after our system shall cease to be, the everyday laws of 
mathematics stood and shall stand for immortal truth,—for 
laws that are divine in their infinite endurance. It is not neces- 
sary, it is not desirable, that we should preach these things in 
the halls of learning; but it is essential that we should feel their 
significance. This done and all the rest “shall be added unto you.” 
Stated in another way, the immortality of law means that we 
come in touch with the invariant. The tyro in mathematics 
comes early upon the invariant properties of a figure as seen in 
the theory of elementary projection. In a wider sense, however, 
all geometry is a science of invariance. We prove a law for a 
general plane triangle and it never varies, whatever we do to the 
figure. If we prove that a? = b? + c? — 2bc cos A, then, however 
A may change, the law itself will never vary. In it the pupil 
comes into touch with the unchangeable, with the absolute. 

It is the same with all other laws of geometry. In any convex 
polyhedron, whatever its shape, the law remains that the number 
of faces plus the number of vertices is equal to the number of 
edges increased by two. 

“Change and decay in all around I see,” but the established 
properties of a general geometric figure, in our space, are as 
unchangeable in that space as divinity itself. Stated in still 
another way, the immortality of law and the invariability of 
mathematical principles mean the eternity of mathematics. To 
come into relation with a science which was illustrated by the 
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spiral nebulae before our solar system was formed, which only now 
reveals to us those laws of crystals which were in operation long 
before life appeared upon the earth, and which is also entirely 
independent of matter, so that if we could imagine the universe 
destroyed absolutely, the laws would still be true,—to come into 
relation with such a science makes real to us, as no other discipline 
in our curriculum can possibly do, the ideal of truth eternal. 


OUR INFINITESIMAL NATURE 


I know of nothing which acts as such a powerful antidote to 
that which I ventured to call “opinionatedness,” as a study of 
mathematics. To know that the light from solar systems far larger 
than our own has been thousands of years in reaching us, gives 
us an idea of our infinitesimal nature, in comparison with space 
about us, that can come only with a study of the science that it 
is ours to teach. A bacillus in our veins, so small as to be invisible 
through a powerful microscope, is a giant compared with ourselves 
in our relation to this space in which we live. Our doubts, our 
beliefs, our hopes, our fears are all so trivial, so infinitesimal, so 
like a lost electron in our solar system, as compared with our 
relative importance in the universe as revealed to us by the 
calculations which mathematics brings to bear upon the great 
problem! Cowper wrote well when he put in verse the words, 

“God never meant that man should scale the heavens 
By strides of human wisdom,” 
and even the mathematics of youth confirms the thought. 

With our feeble voices we cry out that we are certain that this 
life ends our existence, but mathematics shows us the truth of 
Voltaire’s words, in speaking of human opinion of the significance 
of life 


“Doubt is not a pleasant condition, but certainty is an absurd 
one.” 

Our feeble voices join in a protest that we cannot understand 
God. Again the “old man of Ferney,” condemned by so many 
as an atheist, speaks out and says, 

“My reason tells me that God exists; but it also tells me that 
I cannot know what He is.” 

The infinitesimal still cries out that it cannot understand what 
our soul is, and again the sage speaks: 
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“Is it indeed likely that we should know what our soul is, when 
we can form no idea of light if we had the misfortune to be born 
blind?” 

We agree that spaces of higher dimensions than the one in 
which we think we live can easily be conceived by analogy, and 
we agree without question to the paradoxes which we meet in the 
study of infinity, and yet we feel that it shows our great wisdom, 
or perhaps our boldness, if we deny the soul an existence. Strange, 
that in algebra we accept without the slightest question the idea 
of the permanence of law, but that our little natures should so 
often boast that we deny the permanence of the soul! 


CONTACT WITH THE INFINITE 


One of the impressive experiences which come to the devotees 
of our science is the continual contact with the infinite—an 
experience which is inspiring beyond words to express,—and 
sometimes as discouraging. To take an illustration that is a mere 
commonplace to those who have even visited the borderlands of 
our science, suppose that a line segment B’C’ joins the mid-points 
of the sides AB and AC of the triangle A BC, 
and that the straight line A P’P connects the 
vertex A with points P’ and P on B’C’and BC 
respectively. It is then evident that, in this 
construction, to any point P on BC there is 
one point and only one point P’ on B’C’ that 
corresponds to it, and conversely. Like it or 
not as we please, there is only one possible , 
conclusion, namely, that there isa one-to-one | P 
correspondence between the points on B’C’ and the points on BC; 
or, taking the usual definition of equality, that there are precisely 
as many points on B’C’ as there are on BC, which is twice as long. 
But similarly, the number of points on B’C’ can be shown to be the 
same as the number on any part of BC, and soa part (not of a line, 
but of a group of points) is equal to the whole. To adopt a paradox 
of old Tertullian, “Certum est quia impossibile est.” 

Against such a conclusion our little minds revolt; we have been 
taught, or we have empirically learned, that the part is less than 
the whole,—as it really is in dealing with the finite. But when 
we come to deal with the infinite, our little, narrow, finite laws 
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break down; they are even more feeble than the beliefs and 
experiences of the child, when viewed by the eyes of a mature 
man. We must face the inevitable, that in the domain of the 
infinite, the part may indeed be equal to the whole, in spite of 
the childish beliefs of our finite minds. The mathematician 
continually meets this necessary conclusion; it is a commonplace; 
to him the laws of the finite give way without question when he 
enters the domain of the infinite. In all the finite, indeed, he sees 
the infinite. He knows that there is a one-to-one correspondence 
between the points in a sphere and those in the entire universe 
about him, and between the number of vibrating points in his 
brain and the number in all space. In other words, within the 
brain of each of us, there is a point that corresponds to any given 
point in the universe, say one on the surface of Neptune. If we 
take another point, say the center of a fixed star, there is one 
special point, and only one, within each brain that also corre- 
sponds to that. If we move the point in the fixed star ever so 
slightly, we move the point in the brain so that it shall continue 
to correspond to it. Does all this signify anything to us? I 
certainly do not know. Does it mean that the planets have their 
influence upon us? I do not know, but with my finite mind I am 
led to say I do not think so. Does this mathematico-physical 
relation of our brains to all the universe about us have any deeper 
significance? I do not know. But one thing I do know, that 
thoughts like these give new meaning to the words, “For, behold, 
the Kingdom of God is within you.” 

Do such ideas signify that it is ours to preach? Shall mathe- 
matics become a medium for religious instruction? Do we not 
lower religious belief when we link it to the certainties of cold 
mathematics? With respect to each of these questions I would 
reply, “I do not think so.” With respect to the last one, I see no 
difference in the sanctity of truth, whether the truth be taught 
in the books of Euclid, in the holy books of the East, or in the 
Christian Church;—in the significance of truth,—yes; in the 
sanctity of truth,—no. 


OUR IMPOTENCE IN RELATION TO THE ETERNAL 


I know of no other branch of learning that makes so clear to 
us our impotence in relation to the Eternal. We fail to-day in a 
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problem in chemistry, but we feel that we may succeed to-morrow; 
we are at a loss to know how to overcome a certain difficulty in 
physics, but we have confidence that someone, sometime, some- 
how, will overcome it; we do not attain to the success we had 
hoped for in the painting of a certain picture, but we “carry on” 
in the hope of bettering our work from day to day; and so in 
mathematics, we fail but we persevere. But there come times in 
mathematics when we fail and know that we must fail, because 
we come in conflict with the Eternal. At first sight we say that 
we can construct a seven-edged polyhedron. We fail, we seek out 
the reason, and we find that we are combating the everlasting 
truth of which I have spoken, the truth that f+v=e+ 2. 
Protest as we will, we are powerless when we combat the Eternal. 


PHYSICAL PERMANENCE 


Our mathematics also comes to the aid of science and assists in 
the proof that force is not lost, and shows us that even a thought 
generates a wave which has its eternal influence. I like the an- 
cient theory, and I know of no reason why it should not be a fact, 
that the very walls and arches of the venerable cathedrals of the 
old world, which have heard the daily chants of the priests for 
many centuries, have come to vibrate in unison therewith, so that 
the same singers, if transported to another spot, fail to produce 
the same sonorous, musical effect. Why, then, should not the 
thoughts of others influence us, as the telepathists affirm, and 
why should not our body of thought be permanent in space, even 
from a materialistic point of view? 

Mathematics is such a science of harmony! The universe is 
such a science of harmony! The “music of the spheres” meant 
precisely this in the ancient philosophy ;—and how out of all har- 
mony with what mathematics reveals to us is the theory of anni- 
hilation, even, as I have said, from the materialistic standpoint! 

To quote again from Voltaire, whose name is anathema to so 
many ignorant religionists: 

“All nature cries aloud that He does exist; that there is a 
supreme intelligence, an immense power, an admirable order, and 
that everything teaches us our own dependence upon it.” 

Spoken like a philosopher, but also like the mathematician that 
he was; for Voltaire was a great student of Newtonian philosophy 
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and did more than any man in his century to make the teachings 
of Newton known to the general intellectual element of France. 
That Voltaire, the bitter antagonist of fraud and sham, in the 
Church as well as in the State, should honestly confess his faith 
in this manner need not surprise us. It shows his greatness. 
Cicero told the world two thousand years ago that the grectest 
thinkers always have such faith: 

“There is, I know not how, in the minds of men a certain pres- 
age, as it were, of a future existence; and this takes the deepest 
root and is most discoverable in the greatest geniuses and the 
most exalted souls.” 

THE DRAMA OF SPACE 


What a science is ours that raises the curtain on the drama of 
space! That shows us a finite space in which all bodies are at rest 
until acted upon by some external force; and then the space of 
the infinitesimal, in which a radically different code of laws 
obtains,—where everything (molecules, atoms, electrons, and 
very likely sub-electrons) is an automaton, self-moved and never 
resting. John Burroughs has expressed this idea, adding: 

“When we reach the astronomic world, or the sidereal universe, 
we find the same condition that prevails in the world of the in- 
finitely little: perpetual motion goes on, friction is abolished, and 
nothing is at rest. . . . Height and depth, upper and under, east 
and west, north and south, weight and inertia, as we experience 
them, have vanished. There are no boundaries, no ending and 
no beginning, no center and no circumference; the infinite can- 
not have any of these.” 

What a science is ours, moreover, that reveals to the youth the 
secret of indirect measurement! That shows him how the dis- 


' tances to the stars are found! That opens to him the moving pic- 


ture of the universe! That reveals the world of the electronic 
bodies as the reciprocal of the world of the sidereal bodies! And 
who can measure the influence of this revelation upon the soul of 
one who is standing upon the threshold of young manhood or 
young womanhood? 

SCIENTIFIC RELIGION 


Religion is generally felt to be unscientific. One of the world’s 
great authorities, Professor Harald Héffding of Copenhagen, in 
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his Philosophy of Religion, speaks of it as that state of mind 
“in which feeling and need, fear and hope, enthusiasm and sur- 
render play a greater part than do meditation and inquiry, and 
in which intuition and imagination have the mastery over in- 
vestigation and reflection.” 

I cannot believe that this should be the case with respect to the 
great basal facts of religion, although it is so traditionally, at 
least in our sectarian doctrines. We lay down certain postulates 
in geometry; they may, as in the case of parallels, be true or 
false; mathematics simply says, “If A, then B,”—if these postu- 
lates are sound, then these conclusions are true. I have often 
wondered mildly why religion did not do the same, postulating 
certain statements and then proceeding precisely as in mathe- 
matics,—“If A, then B.” The postulates, like those of Euclid, 
might be true or false, but the deductions would be absolute. I 
have no idea as to what postulates would be assumed; I simply 
know that it seems entirely scientific to assume at least a few 
that are reasonable. We do not, in elementary mathematics, feel 
that our postulates must be independent or that they must cover 
all possible needs; we simply assume what seems to be necessary 
for the mind of youth, and on that we build. 

When I think, in a kind of indefinite fashion, of what my mind 
postulates with respect to some of the larger features of mathe- 
matics, my thought runs to something like this: 

1. The Infinite exists. 

2. Immortal laws exist. 

3. The laws relating to finite magnitudes do not hold respecting 
the infinitely large or the infinitely small. 

4. The existence of hyperspace is entirely reasonable. 


5. No factor is ever lost. 
6. Time may be a closed curve. 


Such a list of postulates might easily be put into theological 
language as well, and might be extended when necessary. For ex- 
ample, the theologian might phrase these same postulates like this: 


God exists. 

God’s laws exist. 

God's laws are entirely different from ours. 
There are spaces beyond ours. 

The soul exists and is eternal. 

God looks at time as a whole. 
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After making out his list of postulates, the theologian might 
formulate his definitions. It would be as easy, I should think, to 
make an attempt to define God, heaven, angel, and miracle as it 
is to make an attempt to define infinity, hyperspace, straight line, 
solid angle, and dozens of other terms that we use in mathe- 
matics; or, if precise definition were found unnecessary, as is the 
case with these mathematical terms, at least some reasonable 
limitations would be in order. 

Given the postulates and the definitions, I see no reason why a 
perfectly rigorous set of propositions should not be erected and 
religion put on a cold, scientific foundation. I should not wish to 
see this done; I think it would be about as sensible as to build up 
a scientific, deductive system of love or beauty; but what I mean 
to say is that if religion is unscientific, it is partly because the 
world wishes it to be so. Love would not be any more potent, or 
more real, or more beautiful if we formulated a set of postulates 
and deduced a series of propositions relating to it; and the same 
may be said of religion. 


DUALITY OF MATHEMATICS AND RELIGION 


Schopenhauer’s duality between Time and Space is well known. 
Time is homogeneous, for example; it is a continuum, and no part 
is separated from any other part by something which is not time. 
The dual proposition for Euclidean space is simply formed by a 
substitution of “space” for “time.” 

We need not be surprised at this dualism. Time has often been 
called a fourth dimension, and it harmonizes with our three- 
dimensional Euclidean space to think of time alone as a space of 
one dimension. The two united gave to Sir William Rowan 
Hamilton the science of quaternions, and now they unite again 
to give birth to one feature of the Minkowski-Einstein hypothesis. 

How much of Schopenhauer’s duality is real we cannot say, 
because we cannot say how much of time and space are real. If 
we leave the domain of Euclidean space and think of ourselves 
as living in a space that curves through a fourth dimension, as a 
spherical two-dimensional space curves through a third dimen- 
sion, then this space becomes limited, as Einstein suggests, and we 
are led to consider other three-dimensional spaces like ours,—all 
quasi-finite, and the Schopenhauer dualism automatically changes. 
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Similarly, when we consider the duality between mathematics 


and religion, we have nothing positive. Change the space in which 
we live, make time a fourth dimension, let our new universe curve 
through a fifth dimension, and the details of the parallelism would 
necessarily change. Grant, however, certain postulates, derived 
empirically like the postulates of mathematics, or, as we say, 
derived from common sense,—grant these, and some such paral- 
lelism as the following is suggested to the mathematical mind: 


_ MATHEMATICS 


The Infinite exists. 

Eternal laws exist. 

The laws relating to finite mag- 
nitudes do not hold respecting 
the infinitely large or the in- 
finitely small. 


4. The existence of hyperspace is 


10. 


entirely reasonable. 


No factor is ever lost. 
Time may be a closed curve. 
Time may be a fourth dimension. 


Positive infinity may physically 
coincide with negative infinity, 
if lines curve through four- 
space. 

A Flatlander has enough of the 
third dimension in his being to 
give him some feeling of that 
dimension; and so this may ex- 
plain the fact that we have 
some feeling of the fourth 
dimension. 

Mathematics is a vast storehouse 
of the discoveries of the human 
intellect. We cannot afford to 
discard this material. 


. It is not necessary that the solu- 


tion of a problem, by limited 
means,—say the trisection of 
an angle,—should be found in 
order that we may feel certain 
that the problem can be solved 
by some means. 


10. 


II. 


RELIGION 


God exists. 

Eternal laws exist. 

God’s laws are so different from 
ours as to be absolutely non- 
understandable by us. 


The existence of a heaven, with 
gradations, is entirely reason- 
able. 

The soul is eternal. 

God looks at time as a whole. 
In the next world, the direction 
of time may actually be seen. 
In God's sight the infinite past 
and the infinite future are the 

same. 


The human soul has enough of 
the divine within it to have 
some feeling of the reality of 
divinity and of the world be- 
yond. 


Religion is a vast storehouse of 
the discoveries of the human 
spirit. We cannot afford to 
discard this material. 

It is not necessary that the solu- 
tion of the problem of religion, 
by our limited human means, 
should be found in order that 
we may feel certain that the 
problem can be solved by some 
means. 
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12. Every term in an infinite se- 12. Lucretius spoke wisely when he 
quence is in a small way a part said, “Everyone is in a small 
of infinity. way the image of God.” 

CONCLUSION 

And what is the conclusion? Does mathematics make a man 
religious? Does it give him a basis for ethics? Will the individual 
love his fellow man more certainly because of the square on the 
hypotenuse? Such questions are trivial; they are food for the 
youthful paragrapher. Mathematics makes no such claim. What 
we may safely assert, however, is this,—that mathematics in- 
creases the faith of a man who has faith; that it shows him his 
finite nature with respect to the Infinite; that it puts him in touch 
with immortality in the form of mathematical laws that are 
eternal; and that it shows him the futility of setting up his child- 
ish arrogance of disbelief in that which he cannot see. 

And if this be the case, then what is the duty of teachers of our 
science? To preach?—that should be the last thought. The great- 
est sermons are preached in silence. The most ancient religions 
that we have, if there be more than one fundamental religion, 
have always recognized this fact. And so it must be with us,— 
that we should teach “the science venerable” not merely for its 
technique; not solely for this little group of laws or that; not only 
for a body of unrelated propositions or for some examination set 
by the schools; but that we should teach it primarily for the 
beauty of the discipline, for “the music of the spheres,” and for the 
faith that it gives in truth, in eternal law, in the Infinite, and in 
the reality of the imaginary; and for the feeling of humility that 
results from our comparison of the laws within our reach and 
those which obtain in the transfinite domain. With such a spirit 
to guide us, what teachers we would be!—whether of those who 
are standing on the threshold, of those who are passing through 
the realms of mystery that lead to manhood and womanhood, 
of those of mature years, or of those who, as the ancients were 
wont to say, “number their years upon their right hand.” For 
then, unconsciously but none the less surely, would we prove the 
words of a seer among poets: 

“And Reason now, through number, time, and space 
Darts the keen lustre of her serious eye; 


And learns, from facts compared, the laws to trace 
Whose long procession leads to Deity.” 
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AN EXPERIMENTAL COURSE IN SENIOR 
HIGH SCHOOL MATHEMATICS 


By VEVIA BLAIR, MARY PHILLIPS, and LA VERGNE WOOD 
Department of Mathematics, Horace Mann School, Teachers College 


The mathematics course described in this article is the result of long effort 
on the part of its organizers to revise the content of the high-school mathe- 
matics course in such a way as to make it more adequately meet the needs of 
the pupils and more directly enlist their interest. 

By eliminating much that had only a purely traditional reason for its 
retention, and by introducing certain material which is intimately related to 
the daily experiences of the pupils, the makers of this course have presented 
abstract mathematics in such a way that it serves the actual needs of the 
pupils by enabling them to solve significant problems.—Eb1Tor. 


The department of mathematics of Teachers College, having 
well under way its experimental work in the junior high school of 
the Horace Mann School for Girls, decided in the spring of 1917 
to make an even more radical departure in the work of the tenth 
school year. Under the direction of Professors Smith and Upton 
plans were made to search out and present to the girls of this year 
mathematics that could be understood and enjoyed, appreciated 
and used by them; to run this new course side by side with the 
old one, and to test the results of one in comparison with those of 
the other. To this end, the tenth-year class has for three consecu- 
tive years been divided into halves of equal ability as far as this 
could be determined by teachers’ grades and the Rogers Prog- 
nostic Test of Mathematical Ability.1. A comparative study of the 
power and appreciation developed by the two courses in the 
first year of the experiment has been made by Dr. Truman L. 
Kelley, and his conclusions reported in the TEACHERS COLLEGE 
REcorRD of May, 1920. 

The object of this article is to present the aims of the new 
course and to outline the subject matter. The course has varied 
from year to year in extent, in the order of its units, and to some 
degree in content. This is due partly to the fact that, as the ex- 


1Published by the Bureau of Publications, Teachers College. 
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periment in the junior high school has progressed, the students 
have become better prepared, and partly because the experiment 
itself has gained force as it has gone on. 

Within the limits of this article, it is not possible to give a com- 
plete description of the course; instead, some of the larger topics 
will be dealt with in detail, and others more briefly. The accom- 
panying outline shows the character of this new course and also 
shows that, although the subject matter is not governed by the 
college entrance requirements, many of the topics of the tradi- 
tional course are introduced and mastered. 

The mathematical equipment of the students beginning the 
work is as follows: 

In arithmetic, they have a working knowledge of the funda- 
mental operations with integers and decimals, and with fractions 
whose denominators are such as are likely to be met with in ordi- 
nary life. They know the common per cents, and can compute 
simple and compound interest. They know something of the 
application of arithmetic to the practical affairs of life,—civic, 
commercial, economic, and industrial. 

In algebra, they have a working knowledge of the fundamental 
operations with integral expressions, and can factor such binomi- 
als and trinomials as ax+bx, a?=2ab+5*, and a?—b*. They un- 
derstand the meaning of a formula, and its use as a short way of 
expressing a rule or law involving numbers, and therefore one 
that is general in its nature. They also understand the formula 
as an expression of the dependence of one variable upon another, 
and they know how to make formulas from rules, and vice versa. 
They can solve simple linear equations in one unknown, involving 
monomial denominators, and simple linear equations in two un- 
knowns involving integers alone; and they can use these equations 
in solving easy problems. They can construct pictograms of 
various kinds, such as bar diagrams and graphic curves, and they 
see in the graph a great assistance to a clearer understanding of 
what is meant by the dependence of one variable upon another, 
and a means of discovering whether or not a “mathematical law” 
connects the variables. 

In intuitive geometry, they know how to measure distances 
and angles by means of a linear scale and protractor, and to 
estimate distances by scale drawings. They can find the areas of 
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parallelograms, trapezoids, triangles, and circles, and they know 
the formulas for these areas. They can use ruler and compasses 
in such constructions as erecting perpendiculars and drawing 
parallel lines. They know many of the conditions of parallelism 
and perpendicularity of lines, of congruency and of similarity of 
triangles, can use the pantograph, and can find heights of objects 
by the ancient method of “shadow reckoning.” They know that 
the answer to the question “Where is it?” usually implies the 
discovery of the intersection of geometric loci. They understand 
_what is meant by a proof; for upon the basis of axioms and 
postulates, and of propositions arrived at intuitively and assumed 
to be true in all cases, they have made deductions which have 
led finally to a conviction of the truth of the Pythagorean 
proposition. 

The new course is given in the first year of the senior high 
school, the tenth school year. The units of this course are 
problems which arise in life and require mathematical processes 
for their solution. Problems have been selected which are of 
real interest, which grow one from the other, and which are held 
together by a common purpose. This common purpose is found 
in the function notion. This idea of the dependence of one 
quantity upon another appears in tabulated statistics, in the 
formula, and in the graph. These three form an inseparable trio 
throughout, the one being chosen for use which seems best 
suited to the matter in hand. 

The course may be outlined as follows: 


Topics of Traditional 
Units of the New Course | Course Covered in New 
Course 


Types of Problems of 
Maximum Difficulty 


I, Measurement of var-jEvaluation and manipu-|Solve 
ious heights and dis-| lation of the formula {tan @=- for a and for b 
tances(trigonometric b 
unit) 

a. Tangent Graph of the equation |Graph y=tan @ 
Practical use 
Tabular value 
Graphic representa- 

tion 
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Units of the New Course 


Topics of Traditional 
Course Covered in New 


Types of Problems of 


Course Maximum Difficulty 
b. Sine and cosine Fractions a—- 
Similar treatment Ratio as a fraction Simplify 
a 
I - 
History of mathematics|Fractional equations 
Origin of trigonometry Solve 
Ahmes “ 
Thales 
Euclid x-I x+1 


Al Khowarizmi 

Omar Khayyam 

Original meaning of the 
word “sine” 

Early measuring in- 
struments, such as 
cross-bar, quadrant, 
and astrolabe 

Later instruments, such 
as transit, sextant, 
and level 


. Analysis of statistical 


data (analytic geom- 
etry unit) 


a. The graphic repre- 
sentation of sta- 
tistical data as a 
means of showing 
whether or not a 
mathematical law 
connects two va- 
riables 


b. The formation of an 
equation of a 
straight line 


variables 


cating direction, and 
the graph of the linear 
equation in two varia- 
bles 


Literal linear equations 


variables 


Linear equations in two 


Negative number as indi- 


0.8x-+0.3y =11.3 
2x +3-5¥=14.5 


-x—— y=0. 
5 75 


I I 
—z+ — y=2% 
3 5 Y 6 


Graph 5x —3y =10 


Linear equations in two 


Solve ax+by=c for y 
Change the result to the 
form 
y=mx+k 


1.5x+1.25y=19 
1.2x+0.75y =13.2 


| | 
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Units of the New Course 


Topics of Traditional 
Course Covered in New 
Course 


Types of Problems of 
Maximum Difficulty 


c. The Perry “black 
thread” method of 
making a formula 
from statistical 
data 

History of mathematics 

Appolonius 

Descartes—his life and 

works 

Interpretation of phys- 

ical and astronomi- 
cal laws 


Ill. 


a. The making of for- 
mulas to express 
these laws 


b. The manipulation of 
these formulas 


History of mathematics 
Pythagoras 
Archimedes 
Diophantus 
Cardan 
Tartaglia 
Galileo 
Copernicus 
Kepler 
Descartes 
Newton 
Einstein 
Michelson 


The graphic solution of 
linear equations in two 
variables 


Fractional equations 
Literal equations 
Variation 

Proportion 


Laws for positive integral 
exponents 


Radicals 


The graph of the quad- 
ratic function 

The value of x in the 
equation ax*+bx+c= 
o, and the solution of 
quadratic equations by 


2x+3y=15 
0.5x— y= 2 


T?=MD*?, —=M 
2 
D @ 
(ab)™ =a™b™, 
b b™ 


S =96t—16f 


Solve 
S=ut+4gf for t 


the formula 


7 
{ 
| 
T?2 
Va=a',Vab=Vavb 
4 
Va Va Vab 
b Vb b 
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Units of the New Course 


Topics of Traditional 
Course Covered in New 
Course 


Types of Problems of 
Maximum Difficulty 


IV. Thrift, savings, and in- 


V. 


vestment 

Derivation of formulas 
for finding compound 
amount and sinking 
funds 


History of mathematics 


Van Ceulen 
Napier 
Briggs 
Biirgi 
Newton 
Pascal 


Recreations 

a. Problems historical- 
ly real 

b. Number mysteries 


c. Card tricks 
d, Games 
History of mathematics 


Ahmes 
Omar Khayyam 


Arithmetic square root 


The square root graph 


Factoring 


Fractional literal equa- 


tions 


Graph of equations 


Binomial expansion 
Laws of positive integral 
exponents 


Theory of exponents 


Logarithms 

Geometric progression 
Geometric progression 
Arithmetic progression 
Literal linear equations in 


two variables 
The quadratic and linear 


pair in two variables 


(solved both graphi- 
cally and algebraically) 


The work problem 


Find \/1.2 to the near- 
est hundredth 


y=x* 
Factor 
(1+1) 


+4)"—1] 


Solve for K 

A =(1.04)” 
Expand (1+.04)8 
a” +a" 


=q™ 


Find the value of 
What is the 
value of E in 
E=4.07 X10% 
Find the value of 
(1.035), 1/128, 
4956 X2585 
Find the sum of 
(1+1)" 
Bouncing ball problem 
Potato race problem 


decimal 


ax+by=c 

mx-+ny=p 
xy=96 =25 
x+y =40 7 
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Topics of Traditional 
Course Covered in New 
Course 


Types of Problems of 
Maximum Difficulty 


Bhaskara 
The history of such 
problems as the 
chess-board, horse- 
shoe, and pipe-and- 
cistern problems 
VI. Maxima and minima 
(the calculus unit) 


a. Maximum areas 
b. Maximum volumes 
c. Minimum costs 
History of mathematics 
Newton 
Leibniz 
VII. Current formulas of 
a. Industry 
b. Commerce 
c. Science 


The motion problem 


The mixture problem 
The digit problem 


Elimination of one varia- 
ble by substitution 


Quadratic equations 


Graphs 


Literal fractional equa- 


tions 


Radical equations 


Arithmetic progression 


Logarithms 


As usually given 


Substitute 


8 
for b ia 
2nr 


Solve for r, 
24nr—6 =0 


Graph T= 
15-x 
4 5 


Given: 
2(1+D) 
n(C+P——) 
and D=(P—C) 
Solve for C 
Given: 
er 
Solve for h 


Find the sum of 
(n—1)-+(n —2)+(n—3) 


(n —n) 


Find the value of 
22065 
22.1 


The remainder of the article will be devoted to a description 
of the material of the outline with an attempt, in some cases, to 
show the method of approach, to give a few illustrative problems, 
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and to suggest the cultural significance of mathematics presented 
in such a way as to show that its “history is the history of the 
race,” and that its laws are “eternal verities.”. This summary, 
considered unit by unit, follows. 


UNIT I. MEASUREMENT OF HEIGHTS AND DISTANCES 


The first unit of the tenth year’s work is one concerned with 
the measurement of heights and distances. This concrete practical 
subject provides a natural transition from the simpler work of the 
junior high school to the more intensive work of the senior high 
school. Outdoor measurement is begun immediately. In the 
development of this work, the first attempt to measure an angle 
is made by the use of instruments devised by the students. The 
unsatisfactory nature of these results gives rise to a demand for 
an accurate instrument. The transit meets this need. The girls 
are then shown the historic instruments of Professor David 
Eugene Smith’s collection and are able to trace the development 
from rude instruments, not unlike their own in principle, to the 
modern transit. 

They have in the previous year used the tangent of an angle 
in measuring a height. At that time the tangent values were 
taken from a table. Now, as the outdoor work necessitates using 
tangents of various angles, the values are found by the students 
themselves. Some of the girls recognize that the work may be 
simplified by the use of a circle with radius 1, and the advantage 
of the decimal over the common fraction is brought out. Others 
become involved in arithmetic complex fractions which, in the 
process of generalization, lead them to the consideration of the 
algebraic fraction. The values thus found are tabulated and the 
tangent curve of the first quadrant is graphed. This graph is 
carefully drawn, and in further measurements the values of the 
tangents are taken from it. This graph serves a real need, as che 
text in use has no table of trigonometric functions. 

The sine and cosine are introduced by means of some such 
problem as the following: 

“It has been found by experiment that the angle of greatest 
safety for a ladder with the ground is 75°. Derive a simple 
rule by means of which a carpenter can be sure his ladder is 
inclined at a safe angle.” 
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A similar study is made in connection with the other ratios. 
The work is limited to the solution of right triangles and to the 
degree of difficulty required by the problem of finding the height 
of an object whose base is inaccessible, a problem which involves 
the solution of linear equations in two unknowns. 

In considering these trigonometric ratios, the girls encounter 
and make use of the three expressions of the function relation— 
the table, the formula, and the graph. 


UNIT II. THE ANALYSIS OF STATISTICAL DATA 


The analysis of statistical data develops naturally from the 
work of the first unit. In this, as in the first unit, a graph is made 
from data secured experimentally, and is shown to be of primary 
value. A mathematical law may underlie numerical data and not 
be apparent if they are expressed only in tabular form. If, 
however, the numbers are graphed, the law becomes apparent, 
and may be formulated by analytic methods. 

The expression of such laws as belong to the straight line group 
may be discovered by the use of what the late John Perry called 
the “black thread” method. The approach to this topic is made by 
perfecting the tool to be used. The girls through their work of 
the first unit have learned that algebra is necessary for the solu- 
tion of the practical problems of the course, and they see the 
desirability of acquiring the necessary manipulative skill before 
attacking the problem itself. The preceding unit has provided a 
review of the algebraic solution of linear systems. Now the 
graphic solution becomes the object of attention. The study of 
the life and contributions of Descartes leads to the converse ques- 
tion of finding the equation of a line whose reference to rectilinear 
coérdinates is known. The equation of such a simple relation as 
x=y, or x—2y=0, is formed intuitively from the tabular expres- 
sion of corresponding values of x and y. This relation is shown 
to be generalized in the equation, ax+by=c, which may also be 
expressed in the form y=mx+k. Finally a line is drawn whose 
equation cannot be found by observation. By the selection of two 
points of the line and the substitution of their coérdinates in 
the equation y=mx-+k, a linear pair is derived whose solution 
gives values for m and k. Substitution of these values in the 
general equation gives the students the equation of the line. 
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This work necessitates a mastery of the technique of the solution 
of simultaneous equations in two unknowns. 

The students, trained to observation of the function relation, 
recognize in k the y intercept, and in m a familiar form, the 
tangent of the angle formed by the line with the x-axis. At this 
point the girl whose interest is theoretical rather than practical, 
has the opportunity of extending her notion of the tangent beyond 
the limit set by the outdoor work, and so she comes in contact 
with the mathematical concept of infinity and the seeming 
identity of positive and negative infinity. This gives rise to 
interesting speculation about new qualities in the number field. 
The attempt of the girls to apply some of these theories to the 
universe about them is inevitable in this day when the newspapers 
give front page columns to the discussion of the Einstein theory 
of the finiteness of space. 

Practical use of analysis is made in a case wiiich appeals 
to the girls as real and interesting, the relation between the 
Centigrade and Fahrenheit scales. The value of this problem lies 
not in its own intrinsic worth, but in the fact that, while it is well 
within the grasp of the girls, it is representative of a type of 
scientific analysis in use in the world to-day. An experiment is 
performed by the class. Water is heated from a low temperature 
to a high temperature and the temperatures read simultaneously 
on both kinds of thermometers at various points. These readings 
are plotted, and it becomes apparent that they are governed by 
a law. The points seek alignment. They do not attain it because 
of inaccuracy of measurement. The fact that this is due to human 
fallibility and to faulty instruments is emphasized. Very impor- 
tant notions connected with statistical methods arise. It becomes 
evident that in general no assumption is to be made that any 
one measurement is more accurate than any other, but that as 
many will tend to be too small as too large. Consequently, the 
line must be chosen which has the same number of points on both 
sides of it, and, moreover, the neighboring points on both sides 
of the line should be equally distant from it. So a thread is 
stretched to satisfy these conditions, and the line about which 
the points are grouped is found. This is Perry’s “black thread” 
method—and the equation of the line gives the formula. The 
students obtain such results as C=0.6F —17 or C=0.5F —17.6, 
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and these are shown to be approximate decimal expressions 


of the law c=2(F- 32). Here again appears the advantage of 


the decimal over the common fraction for purposes of comparison 
in scientific work. 

This simple experiment gives the girls an appreciation of the 
painstaking, persistent efforts of scientists and mathematicians 
in the discovery and formulation from more careful experiment 
of certain of the underlying laws of the universe. It gives a 
concrete idea of scientific analysis, and opens up the whole field 
of the relation of one variable to another in the physical world. 


UNIT Ill. INTERPRETATION OF AESTHETIC, PHYSICAL, AND 
ASTRONOMICAL LAWS 


Such of these laws as deal with variation, and as may be 
expressed by a straight line, form the first work of the next 
unit. This is a natural step to be taken, inasmuch as the equation 
y=mx+k, when k equals zero, is the generalized algebraic 
expression for such laws. The girls are led to express as best 
they can some pertinent fact which they have learned in junior 
high-school science, or which is part of their general information. 
This is corrected, expanded, and stated in formal English. The 
scientific law thus obtained is translated into algebra. This 
formula is used in solving problems, some by direct substitution 
and the manipulation of the equation so formed, others by the 
derivation of a new and simpler formula before the substitution 
is made. In the first case, mastery of the numerical equation 
is necessary; in the second, mastery of the literal equation. 

Direct and inverse variation are studied by means of such laws 
as those of falling bodies,V=gt, s=ut+<gf*; intensity 


k 
Boyle’s law, V = —; Hooke’s law, e= kw; Kepler’s 


k 
of light, J= P 


D? 
myms 
of these formulas involves the use of radicals, and the solution 

of the quadratic equation. 
Such questions as arise at this point in regard to the quadratic 
equation are also answered by means of the graph. This method 


law, # =kd*; and Newton’s law, f=k . Manipulation of some 
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is introduced in the very simple problem of finding the dimensions 
of a rectangle when the area and the perimeter are given. This 
graph necessitates the interpretation of the double answer. 
Further use of the graph in this connection is made in comparing 
the variation of the circumference of a circle with its diameter, 
and the area with the diameter; or in comparing the variation of 
velocity with the time in uniform and accelerated motion. 
Simple methods of computing distances between heavenly bodies 
are taught; for example, the method of finding the parallax of a 


20626 
star, which when substituted in the formula d= 


gives the 


star’s distance from the earth. 

This work as well as that with Kepler’s law, f = kd*, forces upon 
the students the necessity for choosing appropriate units for 
measuring stellar distances, namely, the earth’s mean distance 
from the sun, and for greater distances, the light year. This again 
brings before them the immensity of the known universe, and an 
appreciation of the fact that the only approach to a comprehen- 
sion of these awe-inspiring distances is through the door of 
mathematics. 

All the laws mentioned above, and others, such as Boyle’s law, 


iF and the law of the lever, 7 -3 are expressed as 
proportions as well as in the variation form. They are stated 
fractionally, and their manipulation gives a review of the frac- 
tional equation. 

Problems such as the following make the variation idea 
concrete: 

“The weather report for yesterday shows the velocity of the 
wind to have been 55 miles per hour. If the wind blowing at the 
rate of 15 miles per hour exerts a pressure of 0.9 Ibs. per square 
foot on windows, find the pressure yesterday on a pane of glass 
in the schoolroom window.” 

The idea of proportion is extended not only to science but to 
the field of art. Copies of paintings and photographs of buildings 
are measured. This gives an understanding of the expression, 
“the proportions” of an object of beauty, and verifies the state- 
ment that artists whether consciously or unconsciously have 
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frequently made use of the so-called Divine Proportion or 
Golden Section. The students become interested in the method 
by which they may locate this point in their own art work. The 
drawing of rectangular designs, and the placing of the high lights, 
= aa the solution of which requires 
a-—x x 

the use of the quadratic formula for x, which has already been 
developed in connection with the study of the laws of falling 
bodies. Thus algebra reveals itself as the interpreter of the 
sciences, both physical and aesthetic. 


lead to the equation 


UNIT IV. THRIFT, SAVINGS AND INVESTMENT 


The next unit deals with thrift, savings and investment. Here 
again, law is expressed through algebra. This branch of mathe- 
matics developed side by side with science, the former serving 
the latter, and progressing to meet its needs. Its service to science 
has always been recognized as the chief justification of algebra. 
Its service to finance is not so generally appreciated. Finance, 
commonly conceived to be a field of elaborate numerical com- 
putation, has found in algebra a ready-made tool. Through the 
formula its laws are generalized and its computations shortened 
and through the graph some of its principles are made clear. 

The approach to the subject of thrift is by way of definite, 
concrete problems, such as may be found in an article, “The 
Secret of Thrift,” by Professor Clifford B. Upton, in the TEACHERS 
COLLEGE REcORD for November, 1918. Compound interest is 
first considered, and is approached from the arithmetic stand- 
point. The amount of one dollar at a given rate is computed for 
a given number of years. The need is felt for a shorter process, 
and by algebraic generalization the formula a = (1+7)* is obtained. 
Similarly, the more general formula A = P(1+7)" is deduced. For 
use in these formulas, the binomial expansion is developed. The 
numerical work in decimals necessitates a consideration of 
significant figures. 

A comparison of the simple and compound amount on one 
dollar, at a given rate, is made by means of graphs. In connection 
with the curve of the compound interest growth, there is intro- 


duced a first notion of the calculus. The ratio re gives a means 
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of comparing rates of growth for different years of the investment, 
and this comparison makes clear that the rate of growth increases 
more and more rapidly as the years go on. Important notions 
of thrift are thus taught, as the girls recognize in this rapid rise 
of the graph the potential power of a small sum invested at 
compound interest. Many practical problems such as the follow- 
ing are considered: 

“A girl of fourteen owns a fifty-dollar Liberty Bond bearing 
4%% interest, payable semi-annually. What sum will she have 
at the age of sixty-five if she continually reinvests interest (and 
principal at the maturity of the bond), at the same rate, the 
interest being payable semi-annually?” 

This work in thrift is extended to include the study of the ac- 
cumulation of a given sum of money invested at regular intervals 
at compound interest. The formula A =(1+7)+(1+7)?+..... 
(1+1)" is a geometric progression. A study is made of this 
traditional topic of algebra, which gives a method of summing 
these terms in a formula which may be generalized for any 
(1-+2) [((1+7)"—1] 

1 

The following is a problem solved by direct substitution in 
this formula: 

“If at the beginning of every year for forty years you should 
put $150 in the bank at 4%, compounded semi-annually, how 
much money would you have at the end of the period?” 

The converse problem is even more interesting and enlightening: 

“Determine the sum of money which you must invest at the 
beginning of each year, at 4%, compounded semi-annually, in 
order to have accumulated at the age of sixty-five a capital the 
income from which will insure your support.” 

The accumulation of public money for the meeting of obliga- 
tions is studied by means of problems about sinking funds: 

“A bridge costs $800,000, and is guaranteed to last twenty 
years. How much money per annum will have to be raised and 
invested at 4% compounded annually, in order to replace the 
bridge at the end of the twenty years?” This problem is obvi- 
ously of the same type as the one preceding. 

Other problems are suggested by such things as a current news- 
paper editorial on the vast inheritance possible for the descend- 


investment, K, as follows: A=K 
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ants of a Jamestown settler, had a small sum invested at that 
time been left to accumulate until the present day; or a statement 
of the present value of the Island of Manhattan, as compared 
with the original purchase price of twenty-four dollars and in- 
terest accrued, had this sum been invested at compound interest. 

In all these problems the students become involved in expres- 
sions of so many terms that the use of logarithms is necessary for 
their evaluation. Thus the general exponent becomes, not an 
abstract symbol, but a valuable means of representing certain 
numbers which are needed in computation. As much of the theory 
of exponents as is needed for an intelligent use of logarithms is 
taught at this point. Some of these problems about finance, and 
others which deal with astronomical calculations, help the girls to 
appreciate the dependence of the world on the law of exponents, 
the algebraic law which underlies this device of Napier, Biirgi, and 
Briggs, the inventors of logarithms. 

During the study of geometric progression, the students bring 
in such puzzles as the well-known problem of the “horse-shoe 
nails,” in which two cents for the first nail, four cents for the 
second, eight cents for the third, and so on, determine the price | 
of the horse; or the story of the “soft son” who bargains to pay 
for an estate by “laying a penny on the threshold of the first 
door, two pence on the second, and so on, doubling until he has 
gone through every door of the hall, which were sixty-four in all.” 


UNIT V. RECREATIONS 


The types of problems considered in the unit on recreations | 
differ from year to year, depending upon the interests of the girls. 
The work in geometric progression has aroused their interest in | 
number puzzles, and made them confident that algebra can 
explain such mysteries. Problems may be brought in which his- 
torically were real, which during the Middle Ages degenerated _ 
into diverting absurdities, and relics of which, masquerading in 
modern terminology, find their way into the text-book of to-day. 
Such problems become interesting when they are investigated 
merely as puzzles and are given their historical setting; and their 
solution provides training in analysis. Such a problem as the 
following will serve as an illustration: 

“There are two bottles, one containing water and the other 


a 
=. 
a 
| 
. 


SENIOR HIGH SCHOOL MATHEMATICS 409 


an equal amount of dye. One teaspoonful of dye is taken out and 
put into the water, and thoroughly mixed with it. Then one tea- 
spoonful of this mixture is put back into the dye. Compare the 
amount of dye taken out of the first bottle with the amount of 
water taken out of the second bottle.” 

It requires a nice power of analysis to show that equal 
amounts have been taken out. 

A recreation of quite a different kind, such as the following, 
may be presented: 

“Ask some one to write the eight-place number made up of 
the digits exclusive of 8 in order, and have her select the one 
most poorly written. Have her multiply the number by the 
product of the digit chosen and nine. The result will be a number 
made up entirely of this digit.” 

Other number tricks, rules for the divisibility of numbers, and 
the check by nines are explained. Many familiar card tricks lose 
their mystery when examined algebraically. Sometimes Pascal's 
Triangle is considered during the study of the binomial theorem. 
This leads now to the consideration of the laws of chance, and to 
_, formulas of combinations which prove interesting. 


UNIT VI. MAXIMA AND MINIMA 


The concept here presented of maxima and minima takes the 
class beyond the scope of algebra into the field of the calculus. 
Careful preparation for the new ideas required by this unit has 
been made in connection with previous units of work. The ideas 
that, for a given perimeter areas change, that certain varia- 


bles approach zero as a limit, that re is the tangent of an an- 


| gle which a certain line makes with the axis of x, and may be 

| used to measure rate of growth, have come up in connection 

a with some previous work, and have been emphasized. 

| The unit begins with problems of finding maximum areas within 
given perimeters. These are solved graphically. The graphs 


make clear the fact that the highest point on a curve is reached 
when the line whose slope measures the rate of growth is parallel 
: to the x-axis; that is, when the tangent of the angle is zero. 


The impossibility of getting more than a rough approximation of 
, the turning point in many of the problems makes some method of 
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analysis appear desirable. It is then pointed out to the class that 
the calculus provides a means of finding an algebraic expression 
for the slope of a tangent at any point on a curve, and that when 
this expression is set equal to zero and solved for x, the exact 
turning point can be found. Investigation is then made of the 


A 
value of = as Ax approaches zero, in connection with graphs 
x 


of equations of the forms, y=mx, or y=mx+k, y=mx?, mx?+ 
nx*+px=o0, and a rule for finding the first derivative in these 
simple cases is discovered and stated. 

The problems solved previously by the graph are now solved 
by the calculus, and thus for an experimental method is sub- 
stituted a more exact, and hence more satisfactory method for 
finding turning points on curves. The recognition of the signi- 
ficance of these turning points in determining maximum and 
minimum values helps the class to appreciate the real practical 
value of the work. 

The so-called “parcel post problem” requires work with vol- 
umes similar to that done with areas. The question arises as to 
the shape and the proportions of the parcel which will provide 
the maximum volume, while its dimensions satisfy the legal 
requirements. Consideration is given both to the cylindric par- 
cel, and to the right prism with a square base; and the problem 
is solved both by the graph and by the calculus. 

Many other problems in maxima and minima are attacked by 
the students, some of which require more extended work in finding 
derivatives. Rules for finding these derivatives are given in 
words and applied by the class in the solution of their problems. 
The following will serve as an illustration of the degree of difficulty 
encountered in these problems: 

“A lighthouse is situated nine miles from the nearest point on a 
straight beach. It is desired to send a messenger in the shortest 
possible time to a village situated 15 miles from that point along 
the shore. If the messenger can row 4 miles an hour, and walk 
5 miles an hour, at what point on the beach should he land?” 


UNIT VII. CURRENT FORMULAS 


Up to this point the girls have dealt with formulas which they 
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have derived for themselves from known elements of a situation 
governed by a mathematical law. They now meet formulas with 
whose derivation they are not concerned, but which are in current 
use, some of which require algebraic manipulation of a greater 
degree of difficulty than most of those heretofore encountered. 

In this way a review of the mathematics of the year is provided, 
since the manipulation of these formulas necessitates the solution 
of equations, numerical and literal, linear and quadratic, frac- 
tional and radical. In addition, the simplification of radicals, the 
literal exponent, logarithms, and the binomial expansion are 
used. A more intensive study of the quadratic equation is pro- 
vided by this material. Further consideration of the laws of 
falling bodies suggests a study of arithmetic progression. In the 
case of a body projected vertically upward, there is found an 
example in which the interpretation of the two roots of a quadrat- 
ic equation may be made. This is an opportunity to illustrate 
the fact that a body moves in a parabolic path when the law 
governing its motion is expressed in the form ax*+bx+c=y, 
and interest is aroused in other graphs of second degree curves 
as representing the paths of comets and planets. 

In this unit, as throughout the course, the extent and the de- 
gree of difficulty of the algebraic work are not necessarily limited 
to that demanded by the problems through which it is intro- 
duced. Further drill provides for a more complete under- 
standing and a longer retention of the mathematical principles 
involved. 

Formulas related to many fields of knowledge and to many 
interests in life are chosen in order that they may help to show the 
service of mathematics to the progress of the world. In this, as in 
all other parts of the work, current magazines and the daily 
papers are called upon for problems which may be answered by 
formulas already set up. Examples of such formulas, and the 
problems used in connection with them, follow: 

(1) Two formulas expressing the greatest distance at which an 
object can be seen at sea (in miles) as a function of the height of 
the observer above sea level (in feet), are: 


d=1.22V/h, 
2 


Compare these formulas. 
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(2) The law of the pendulum when the time of vibration (in 
seconds) is expressed as a function of its length and the accelera- 


tion of gravity. 
l 
T= 
g 


How long should a pendulum be to tick seconds in New York 
City? 

(3) The time in seconds it takes a bomb to explode expressed as 
a function of the height in feet from which it is dropped is, 


Required a formula expressing the height from which the bomb 
is dropped, as a function of the time it takes to fall. 
(4) The formula for the thickness of a beam necessary for 
safety in supporting a given load at its middle is written, 
VL?Wa 
b 


where 

T =thickness of the beam in inches 

W =load in pounds 

L=length of the beam in feet 

b=width of the beam in inches 

a=a constant determined by the kind of wood used. 

Find the greatest load which can safely be supported at the 
middle of a mahogany (a=.02) beam, 10 ft. long, 6 in. wide, and 
8 in. thick. 

(5) Two formulas for determining the speed which it is safe 
for cars running on rails to use in going around curves are: 

gs? 


when 
g=gauge in feet 
$=greatest safe speed in miles per hour 
r=radius of the curve in feet 
¢=angle of elevation of the outer above the inner rail 
h=height in inches of the outer above the inner rail 
In the first formula express fan ¢ in terms of h and g; solve 
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for h; compare with the value of / in the second formula; and 
decide what condition must exist in order that the two formulas 
may agree. 

(6) A review of logarithms is provided by the use of such prob- 
lems as the two following: 

The pull in pounds necessary to tow a certain canal boat at a 
speed of V miles per hour is given by the formula, P=32V *™. 
Calculate to the nearest pound the pull required when the speed 
is 2.3 miles per hour. 


H 
(7) The formula log V =a+bV gives the relation between the 


horse-power H, developed by a certain set of marine engines, 
and V, the speed of the vessel in knots, a and } being constants. 

Suppose the marine engines were such that a speed of 13 knots 
corresponded with horse-power 4738, and a speed of 22.1 knots 
corresponded with horse-power 22,065. Find the numerical values 
of a and 6 for this particular set of engines. Find the horse- 
power corresponding to a speed of 18 knots. 

(8) To find the cost of an annuity, K, due in m years, interest 


being reckoned at rate 7 this formula is used, P 5 | 
1 
and to find the compound amount of K dollars, deposited at the 
end of every year for m years, at rate 7, this formula, 


_KlG +i") —1]. 


S 
1 
(9) The effective rate of interest on bonds selling below par is 
2(1+D) 
considered by means of the formula ood gms This 
n(c +P 


takes into account the rate of interest, the cost of the bond, the 
date of maturity, the par value, and the discount. It is used 
in solving such a problem as this: 

“Find the effective rate of interest on a Liberty Bond of the 4th 
issue at present market price, and held until 1938.” 

In collecting data for use in this formula the girls become 
familiar with the bond quotations in the daily papers, and gain 
some understanding of nominal and effective rates of interest. 
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It will be seen that most of the problems of this course are con 
crete, and real to the pupils, and that many of them are of a 
practical nature. It must not be thought on this account that 
only the utilitarian side of the subject is brought out. On the 
contrary, a great deal of emphasis is placed upon the methods 
which algebra employs and the contacts which it has with some 
of the mysteries of the universe and with eternal truth. Through 
a study of certain portions of its history, and of the lives of great 
men who have made outstanding contributions to the subject, an 
effort is made to give the pupil some appreciation of the struggle 
of the race to get control of mathematical truths, and to develop 
its methods by the use of symbols. In short, every effort is made 
to present to the pupils, up to the limit of their understanding, all 
the sides—analytic, practical, mystic, human,—of the mathemat- 
ics which can be mastered by a tenth-year class. 
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THE EXCURSION AS A MEANS OF EDUCATION 


By THOMAS H. BRIGGS 


Professor of Education, Teachers College 


The activities of a school are determined by its purposes. If 
these are to teach pupils to do better the desirable things that 
they will do anyway and to reveal higher activities, at the same 
time making them desired and to an extent possible, then the 
excursion becomes important. By it the school is enabled to 
acquaint pupils with the various museums, memorials, industries, 
and natural phenomena of a community, thus making them 
intelligent concerning their environment and widening in a 
systematic way their interests. At the same time it is enabled 
to enrich various courses and to motivate work. The excursion 
furnishes a series of projects which offer unsurpassed opportunities 
for initiative, co6peration, and the judging of relative values. 

Every school has in its environment numerous places and 
industries that should be visited and understood by its pupils. 
These may be the sources of the water supply, the disposal of 
sewage, the police or fire department, a dairy, a farm, a factory, 
or a historic monument. Like any other large city, New York 
has unusually attractive objectives for excursions: The Metro- 
politan Museum of Art, The American Museum of Natural 
History, The Aquarium, The Bronx Zodélogical and Botanical 
Gardens, Ellis Island, The Jumel Mansion, Van Cortlandt Manor, 
various statues and memorials, the parks and the Palisades. 

Because of the richness of these educational opportunities, 
the Speyer Experimental Junior High School, conducted co- 
6peratively by the City of New York and Teachers College, has 
for several years conducted for its first-year, or seventh-grade 
pupils a series of excursions. These are not “extra-curricular,” 
but are scheduled in the program as a regular part of the school 
work. Each pupil spends one afternoon each week on an excur- 
sion, and several other regular class periods in preparation and 
in reports. The periods used depend upon the type of excursion: 
they may be drawn from the regular classes in history and civics, 
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geography, general science, fine arts, or English. Composition, 
oral and written, is used constantly both in preparing for the 
excursions and in making reports on them. 

As an illustration of how the excursion may be used, the 
program prepared for a trip to the Museum of Natural History 
will be outlined. Although the details as accomplished were not 
exactly as given, this program represents the ideal that was 
accepted, subject to modification for various necessary reasons. 
It had been found from previous experience that it is economical 
and effective to have some center of interest for each excursion, 
’ something proposed by one or more pupils or chosen by the 
teacher. In each case an attempt is made to have all the pupils 
realize the importance of the object selected and develop by 
preparation an anticipatory interest in it. For the illustrative 
excursion the central object chosen was the sperm whale, partly 
because it has so many important connections and partly because 
a new specimen had recently been mounted for exhibition. 

After the objective was proposed and a discussion had aroused 
an anticipatory interest, the teacher in charge, with attention to 
the needs and peculiar abilities of individual pupils, appointed 
committees to prepare in various ways for the trip. One commit- 
tee of three boys was to decide on the means of getting to the 
museum, taking into consideration economy of time and money. 
Having selected one of the four possible transportation routes, 
the committee made a_ time-table, collected the money for 
fares, appointed leaders of squads, wrote to the curator to engage 
an expert, whom the museum furnishes free of charge, finally 
reported the details of arrangement to the class, and, after the 
excursion, framed and sent a note of appreciation to the naturalist 
who acted as guide. This committee was forced to use some 
initiative, to judge of relative values, to practice administration, 
and to use written and oral composition. 

Another committee, stimulated by the remark that the whale 
is not a fish, undertook to learn something of its natural history. 
This necessitated a visit to the public library on the next block, 
the use of the card catalog, a division among the committee of 
the material found, selective reading, codperative assembling of 
the facts, and a well-organized oral report for the information 
of the other members of the class. 
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A third and a fourth committee similarly prepared and pre- 
sented reports on the commercial importance of the whale and on 
the whaling industry of New England a hundred years ago. By 
these reports the pupils learned much of commercial importance 
and were informed of the geography and a phase of the history of 
a part of their country. They also learned something of the 
reasons why certain industries wax and wane with changing 
conditions. Their reports to the class contributed to their fellows 
the most essential facts that they had collected. 

A fifth committee was appointed to learn how the museum 
secures, mounts, and exhibits its specimens. This involved the 
search by means of the periodical indexes of magazines for 
articles and, on the part of two ambitious and interested pupils, 
a special trip and an interview with one of the experts at the 
museum. It is doubtful whether the composition and presentation 
of the oral report to the class were as important in the education 
of these young citizens as their experience in seeking and securing 
an interview with an adult stranger. 

A sixth committee sought to find interesting uses of the whale 
in literature. After learning of and using the several aids at the 
library, they selected and gave before the class short oral readings 
from such books as Bullen’s Cruise of the Cachelot and Boyesen’s 
story of the invention of the gas-generating whale gun. The 
committee members in each instance had well-motivated practice 
in reading orally to an audience that they wished to interest, and 
the other members of the class besides being informed, enter- 
tained, and prepared for the trip, learned of interesting books 
which they might later read for themselves. 

After the reports, which are limited to less time always than 
the authors desire, a general discussion led to the selection by 
the pupils of a smaller number of specific questions which they 
decided everyone should learn to answer while inspecting the 
specimen selected or questioning the guide. 

The visit was made as planned. Experience has shown that 
not more than two classes, approximately sixty or seventy pupils, 
can with advantage be taken at one time. The squad captains 
have experience in leadership; but the problems of discipline are 
few, being caused usually by the natural exuberance of boys and 
by unrestrained expressions of interest. The appeal is repeatedly 
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made that each pupil shall deport himself well partly because of 
the necessities of success of the excursion and partly because of 
the school reputation of which they have as a rule become 
highly jealous. The buzz of questioning about the object of 
interest is that of busy industry, rather than of confusion. 

When the notebooks were filled, the pupils were led on a 
general tour of the museum, and hurried on despite repeated 
protests in order that they might get an idea of the arrange- 
ment of the exhibits and thus be stimulated to return alone 
or with friends for further sight-seeing and information. If pu- 
pils live near the objective of the excursion, they are then dis- 
missed ; otherwise they all return to the school or are dropped at 
convenient points en route. 

At the next class meeting the pupils discuss what they have 
seen, gaining experience in oral expression and in rules of courtesy 
necessary in social intercourse; and the teacher sees to it that the 
answers to the prepared questions are accurate and then that 
they are learned for permanent retention. These answers are the 
basis of the formal examination at the end of the term. 

Subsequently the results of the excursions are used in various 
ways. The teacher selects certain pupils to arrange with other 
teachers to visit their rooms and make oral reports in classes or 
to individuals, stimulating interest in the pupils who have not 
made the trip to do so later. Although the teachers have an 
understanding as to these reports, the arrangement by each 
pupil for his appearance in another classroom furnishes him an 
opportunity for learning to do something that is believed to be 
important in real life situations. In making his request for 
permission to appear before another class the pupil must convince 
the teacher that he has something to say of sufficient importance 
to justify the interruption of regular work and he must prepare 
so as to attract and hold the interest of other boys. 

Other pupils are encouraged to follow up individual or group 
interests that have developed, making reports later in the 
appropriate class or to the teacher in charge of the peculiar phase 
of the subject. The possibilities in this phase of the work are 
limited only by the time available and by the knowledge of the 
teachers. 

Finally the pupils are required to write up some part of the 
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excursion. The best of these reports are to be bound in a volume 
entitled “A Stranger’s Guide to New York.” It is doubtful if 
many visitors to the metropolis will come to the school in order 
to learn what they may profitably see in the city, though the 
children can by this time give them much valuable information; 
but the book is useful to teachers later preparing for the same 
excursions and it strongly motivates neat written compositions, 
pen and ink sketches, and the mounting of pictures or small 
specimens. 

One test of the value of such excursions is the repetition of the 
trips by the pupils on Saturdays or Sundays and during their 
vacations. Inquiry shows that many of the boys have gone 
again and that frequently they have taken friends with them. 
Experience leads the teachers to conclude that the excursions are 
valuable as a means of enriching and extending the ordinary 
work of the school and as a stimulus to interested, intelligent, and 
varied coéperative effort. They acquaint pupils with their 
community, they initiate them with resulting “satisfactions” into 
desirable activities that they should perform again and again, 
and they furnish the best of opportunities for initiative, self- 
direction, and codperation. A little ingenuity will enable a 
teacher in any community to arrange excursions or field trips to 
accessible objectives that will contribute greatly to the real 
education of pupils. 
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FOOD EDUCATION AND THE COMMUNITY 


By MAY B. VAN ARSDALE 
Associate Professor of Household Arts, Teachers College 


and DAY MONROE 
Instructor in Household Arts, Teachers College 


A food forum has the prestige of age. Doubtless the old Roman 
Forum could temporarily have been called a food forum during 
the discussion of the agrarian laws, the national food supply, or 
the questions of food commerce. To-day the aspects of the food 
question are of far broader and more general interest than then, 
not only to men but to women also. 

Recipes and unusual food combinations are as much sought 
after as ever, but there is also a demand for information about 
the new foods which are being offered by the manufacturer, and 
about nutrition—calories, vitamines, and all. In short, the modern 
consumer realizes the necessity for understanding all about food— 
about the laws, the problems of production and transportation, the 
intricacies of the wholesale and retail markets, and his or her 
prerogatives and responsibilities in buying. 

Hence a food forum to-day can meet a real need. And when 
sponsored by the college it has a splendid opportunity to function 
directly in the life of the community, and to codperate with the 
various state departments which are interested in food. 

The food forum at Teachers College was begun by the depart- 
ment of foods and cookery with the codperation of the New York 
State Department of Farms and Markets. The aim is to furnish 
authentic information on food problems, and to bring about a 
better understanding of laws, market conditions, and the duties 
of the consumer. Several successful meetings have been held and 
others are planned for this winter. 

Men are welcome—and come. But the greater part of the 
audience is made up of women. It is a cosmopolitan group. 
There are housewives who do their own work and know of food 
from actual contact rather than from technical training. There 
are women interested in buying and the economic aspects of large 
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establishments, representatives sent by clubs and settlements, and 
trained teachers from the city schools, as well as college students. 

In the beginning, some came in response to personal invitation, 
while others saw the general invitation extended through the 
newspapers. A list of the names and addresses of the newcomers 
is taken at each meeting so that notices of subsequent forums can 
be sent to all who wish to attend. Already the active list num- 
bers several hundred. 

With so great a variety of interests represented in the audi- 
ences, the programs must needs include a wide range of subjects. 
Discussion is led by advanced students who present reports on 
investigations carried on in the courses dealing with problems of 
food marketing and cookery. In the studies relating to marketing 
conditions the office of the State Department of Farms and Mar- 
kets gives valuable advice and assistance. 

The following are two typical programs: 


PROGRAM I. 
1. How many brands of cocoa, breakfast cereal or coffee does your retail 
grocer carry? 

Mrs. Jessamine C. Williams, Miss Laura Comstock. 

2. Is the coéperative buying club a success in New York City? 
Miss Alice Draper, Miss Anne Park. 

3. Isa Farmers’ Market practical for the New York City housewife? 
Miss Mary Julia Hackman. 

4. What is the réle played by the Push Cart Market? 
Miss Blanche Coit. 

5. How can the housewife help the grocer to give her good service? 
Miss Gudrum Carlson. 

6. What are the comparative merits of bulk and package groceries? 
Miss Zella Allinson. 

7. How can the housewife become a more intelligent buyer of food? 
Miss Henriette Pribnow. 


After this program there was presented an exhibit of false and 


true weights, prepared and explained by a representative of the 
State Department of Farms and Markets. 


PROGRAM 2. 
1. Some uneconomic buying habits. Are any of them yours? 
Miss Marie Doermann. 
2. Where do our fruits and vegetables come from? 
Miss Bessie Pleasants and Miss Frances Dunning. 
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3. Milk powder for home use. 
Miss Ruth Parrish. 
4. How to substitute cocoa for chocolate in cooking. 
Miss Virginia Russell. 
5. Powdered eggs in cookery. 
Miss Margaret Briggs. 
6. How do you freeze ice cream? 
Miss Edith Williams and Miss Frances Miller. 
7. How is bread sold in New York City? 
Miss Marion Thompson. 


There followed an exhibit of loaves of bread purchased from 
different parts of the city with data concerning their weights, 
prices, etc., to illustrate the variation in price per loaf and price 
per pound. 

The forum discussion of the consumer’s responsibility proved to 
be surprisingly popular, although customarily groups of buyers of 
food are prone to talk only of the responsibilities of the retailer. 
The investigation which occasioned the discussion had included 
much field work on the part of several students,—visits to mar- 
kets and stores where hours were spent in watching women 
buy, the charting of delivery routes, the gaining of the confi- 
dence of grocers so that their ideas and suggestions could be 
obtained, and, in some instances, even the inspection of the 
grocers’ books to learn first hand the actual cost of delivery and 
service. 

The following suggestions for food buying grew out of the dis- 
cussion : 

1. Have one daily delivery, not several. 

2. Carry small packages. 

3. Order in as large quantities as storage space will permit. 

4. Since Saturday is the busiest day of the week, do not make 
bad matters worse by giving your largest order for 
staples on that day. 

5. Do away with the system, still in vogue in some sections, 
of having a man call for the market order. If the store 
telephones for your grocery order, have it ready. 

6. Do shopping during the day. Do not force stores to keep 
open nights. 

7. Shop before rush hours. If shopping were spread through 
the day, the grocer could do business with fewer clerks. 
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8. Shop with a market list to save your time and that of the 
clerk. 

9. Make at least one trip a week to the store to keep in touch 
with the grocer and with the market. 

10. Trade at a grocery store where conditions are sanitary, 
but do not demand elaborate and costly store fixtures. 

11. Lessen the force of unnecessary competition by trading 
largely at one place which you have found to be reliable. 

12. Allow the grocer to do the handling of fruits and vegetables, 
thus reducing the waste of perishables which are un- 
salable after too much handling. 

13. In so far as possible use standard articles carried by the 
grocer, thus reducing the necessity for a large stock, and 
enabling the grocer to have a quick turnover. (If your 
grocer carries 12 brands of cocoa, he must pay storage 
on all 12 and have a large capital invested. Who pays for 
these choices? The number of brands of cocoa carried in 
15 stores ranged from 2 to 12. The price ranged from 
10 cents to 61 cents per half-pound box.) 

14. Pay all bills promptly. 

Charts similar to Chart 1 on page 424 were used to summarize 

and emphasize each report. 

“Direct from Producer to Consumer” is an alluring slogan, 
playing upon the natural desire of the purchaser for reduced 
prices. But it is as impossible to revert to this old order as to go 
back to the good old days when the home was the workshop for 
the making of everything from pies to plows. Why it can’t be 
done in food purchasing was shown by the report which dealt 
with the sources of New York City’s supply of fruits and vege- 
tables. 

By checking the market reports for a single year it was found 
that not only all the United States, but various other countries help 
to furnish New York City food. Chart 2 on page 425 shows that 
the average haul for fruits and vegetables is one thousand miles. 
Since the season fora fruit is short in a particular district, we 
lengthen our consuming season by taking the crops from different 
parts of the country in rotation. We receive celery from 8 states, 
onions from 21, lettuce from 11, strawberries from 11, potatoes 
from 17, apples from 15 and peaches from 11. 
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A strong sentiment is developing for a law providing for the 
sale of bread in “standard” loaves, weighing 1 pound, 1% pounds, 
etc. That there is a need for such regulation was illustrated by 
the result of the investigation of how bread is sold in New York 
City. Twenty students went out to twenty different sections of 
New York to buy bread, making in all 105 purchases. The loaves 


BUYING HABITS 
REPORT ON 84 WOMEN 
Fod handled and bought os 


Food hand led and not bought 


Do_youhandle fruits and vegctables needlessly ? 
Do you Shop in the morning ? 
Do you shop witha market list ? 
Doyou return empty milk bottics ? 
Do. you know the State Laws of Weights and Mcasurcs? 
Do.you give all your patronage to one grocer? 


CHART I 


were brought to the laboratory and weighed to ascertain the 
actual cost per pound. This matter of the cost per pound is a very 
different thing from the cost per loaf. The loaves varied greatly 
in weight, but the weight was not designated. How, then, can 
the buyer know the cost of a pound of bread when she is buying 
an unmarked loaf? 

It was found that one dealer in a neighborhood was selling 
bread for 7 cents a pound, while three blocks away another dealer 
was charging 14 cents a pound for bread of similar quality. But 
the average buyer would not realize that there was such a dis- 
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crepancy in price because differences in size cannot be visualized 
unless the loaves are placed side by side and compared. She could 
not know what she was really paying for her bread until she took 
it home to her kitchen scales. 

Wholesale bakers had complained that price reductions made 
by them were not passed on to the retailer. The investigation 
showed this contention to be true, for the same sized loaf from one 
large bakery sold in one store for 9 cents, and in another for 11. 


IS DIRECT DELIVERY from 
PRODUCER. to CONSUMER 


New York's FRUITS and 
VEGETABLES come from 

57 STATES 

I2 COUNTRIES ISLANDS 

New York USES 

2350 CARLOADS of APPLES per WEEK 
235 CARLOADS - POTATOES rer WEEK 


THE AVERAGE HAUL IS 1000 MILES 


CHART 2 


This variation might have been understood if the higher price 
had been charged in a store located in a section of the city where 
rentals are expensive. But it happened that the stores were 
within four blocks of each other. 

We had supposed that in the foreign districts where so much 
bread is eaten the price would be lower, but such was not the case. 
The cheapest bread came from the upper west side—where prices 
are supposed to be higher than in some other districts. 

In the final analysis the exhibit showed that there is no rhyme 
or reason in the price of bread. Among the expensive loaves 
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there were some large and some small, some good and some poor, 
some wrapped and some unwrapped, some from poor districts 
and some from fashionable neighborhoods. The location of the 
store, the size of the loaf, and the quality of the bread all seemed 
to have no consistent effect whatever on the price. 

Buying by weight would at least give the consumer opportunity 
to know what she is getting for her money. Then if she delib- 
erately chose the more expensive bread because of a preference for 
its flavor or for the sanitary conditions under which it is pro- 
duced, she would be choosing with full knowledge. As matters 
now stand the only solution for her is to buy typical loaves from 
different stores, take them home, weigh them, calculate the price 
per pound, and decide which is the cheapest. In no other staple 
food is there so much “buying in the dark.” The following table 
gives a classification of the 105 purchases of bread made in the 
investigation. 


WHAT ARE YOU PAYING FOR BREAD? 


Cost Range in Weight Cost per Lb. Wrapped |Unwrapped 
7 cents 12.2 0z.—16.5 oz. $.068-—$.091 2 2 
8 cents 11.6 0Z.—15.8 02z. $.081-$.11 None 13 
9 cents 11.7 0z.—18.4 Oz. $.078-$.123 34 24 
10 cents 12.3 0Z.-I9 0z. $.084-$.13 4 13 
I2 cents 13.9 0Z.—22.5 Oz. $.085-$.138 2 2 
13 cents 18.9 0Z.—23.1 Oz. $.09 -$.11 3 None 
14 cents 16.1 0z.—28.1 Oz. $.079-$.139 2 2 
15 cents 20 02Z.—21.5 OZ. $.11 —$.114 I 


MOST EXPENSIVE 


Codperative buying clubs have been hailed as one of the most 
feasible methods of reducing prices, both of food and of clothing. 
But a study of the most successful coéperative clubs operating 
in New York City revealed the fact that the majority were not 
paying overhead expenses, or operating on an economically sound 
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basis. Many were organized among the employees of some large 
concern, and were given rent, light, and heat free of charge. In 
many instances the time of a manager was wholly or partially 
donated. The range of choice in the coéperative club was limited ; 
business was done on a cash and carry basis. Frequently orders 
were put in in advance, and a club member took the merchandise 
handed to him, with no opportunity for selection. 

A further study revealed the interesting fact that only such 
commodities were handled in the coéperative clubs as would 
yield a large margin of profit. The staple commodities which the 
retailer carries on his shelf daily to accommodate the customers 
who are expected to give him most of their trade were not 
handled by the coéperative organization. The question there- 
fore arises: Can your retailer stay in business if you buy from the 
coéperative club the things which would yield him profits, and 
give him your trade only for the goods on which he makes no 
money? May it not be necessary to forego the convenience of the 
corner store and buy all your commodities coéperatively if you 
choose to buy any of them in that way? Can you expect the 
retailer to serve you if you deprive him of his means of livelihood? 

The food forum is of benefit to the student because it gives her 
an opportunity to popularize her research for a community audi- 
ence, and also acquaints her with the machinery through which 
she can obtain the information necessary to study and act in- 
telligently regarding public questions and legislation concerning 
food and marketing. 

A realization of the possibilities of community service through 
a food forum has led students to plan to carry out similar activi- 
ties in connection with their own teaching throughout the 
country. 
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COLLEGE NEWS AND 
DEPARTMENTAL NOTES 


INSTITUTE OF EDUCATIONAL RESEARCH 


The division of psychology of the Institute of Educational 
Research began active work January I, 1921. It is now engaged 
in the following investigations: 


1. The preparation of improved tests of word knowledge. 


2. An investigation of the importance of different English con- 
structions, comparable to the investigation of the impor- 
tance of English words recently completed by Professor 
Thorndike and embodied in his Teachers Word Book. 


3. A study of the psychology and pedagogy of algebra, made 
possible by a grant from the Commonwealth Fund. 


4. A preliminary study of the theory and practice of vocational 
guidance, made possible by a grant from the Common- 
wealth Fund. 


5. A study of methods of entrance examinations for use by 
colleges and universities in coéperation with the Middle 
States’ College Entrance Examination Boards. 


. Certain studies in coéperation with the general investigation 
of the teaching of Latin which is being made by the Classi- 
cal League of America. 


The staff of this division of the Institute is as follows: 


Research Associates: Herbert A. Toops: B.A., B.S., M.A., Ohio; Ph.D., 
Teachers College, Columbia University. On staff of the Committee on Classi- 
fication of Personnel in the Army, 1918-1919; U. S. Employment Service, 1919; 
on staff of Test Committee of the National Research Council, 1919; Education 
and Recreation Schools, U. S. Army, 1920-1921. 

Research Assistants: Margaret V. Cobb: A.B., Radcliffe; M.A., University 
of Illinois; Ph.D. work completed at the University of Michigan; Assistant, 
University of Illinois, 1912-1916; Psychologist, Laboratory of Social Hygiene, 
Bedford Hills, 1916-1917; on staff of Division of Psychology, Office of the 
Surgeon General, 1918-1919; on staff of Test Committee of the National 
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Research Council, 1919-1920; Secretary, Bureau of Tests and Measurements, 
University of Michigan, 1920-1921. Edith Newcomb: Newnham College, 
Classical Tripos, Oxford Diploma in Secondary Education; M.A., Trinity 
College, Dublin; Teacher, 1904-1919; Teachers College, 1920-1921. Jacob S. 


Orleans: B.S., C.C.N.Y.; M.A., Teachers College, Columbia University. 


Percival M. Symonds: A.B., Howard; M.A., Teachers College, Columbia 
University; Teacher, 1915-1918; Statistician in Ordnance Department, 1918; 
Actuarial work, 1919. Elva Wald: A.B., Hunter College; M.A., Teachers 
College, Columbia University; Teacher, 1915-1916; Statistician, Carnegie 
Institute of Technology and Teachers College, 1918-1921; on staff of Test 
Committee of the National Research Council, 1919. Ella Woodyard: A.B., 
and B. Ped., Baker University; M.A., Teachers College, Columbia University; 
Teacher, 1900-1919. 

Clerical Assistants: Zaida F. Miner: Laboratory for Social Hygiene, 1912- 
1917; Scarborough School, 1917-1921. Johnnie T. Pirkle: A.B. and M.A., 
University of Texas; Assistant in Psychology, University of Texas, 1919-1921. 
Eleanor E. Robinson: A.B., Hunter College; on the staff of the Test Com- 
mittee of the National Research Council, 1919. Theresa Shulkin: A.B., 
Adelphi College, is also working as a special assistant to Dr. Thorndike. 


In the division of field studies of the Institute of Educational 
Research, Dr. Albert Shiels has been appointed an associate 
director. He is making a preliminary study of the progress of 
civic education. Dr. Shiels is also supervising a study of national 
and racial characteristics of aliens as they are significant in their 
effect upon adjustment to American life. Dr. Shiels was at one 
time director of educational research in the public schools of 
New York City. He subsequently acted as superintendent of 
schools in Los Angeles, California, and has more recently been 
engaged in work dealing with the assimilation of the foreign born 
into American life. 


BIOLOGICAL CHEMISTRY 


Professor Walter H. Eddy has just published a new book on 
vitamines, entitled The Vitamine Manual, published by Williams 
and Wilkins Co., Baltimore, Md. It is intended to meet the 
needs of workers in the field, and also to provide information on 
the subject for laymen, food manufacturers, etc. A bibliography 
of over five hundred titles is included. 

During the coming year Professor Eddy will conduct on a 
large scale a research into the nature of vitamine B. The Corn 
Products Refining Company has given Dr. Eddy the use of 
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certain of their byproducts as sources of material, and the facili- 
ties of one of their factories. The Fleischman Yeast Company 
has given an $800 fellowship to provide student assistance, and 
Dr. Eddy will have the assistance of Dr. R. R. Williams, formerly 
a vitamine expert in the Bureau of Chemistry and now research 
chemist of the Western Electric Company. The facilities of the 
chemical engineering laboratories of Columbia University have 
also been secured to accommodate the workers with factory-size 
utensils. 

In the Introduction to Research course for the coming year 
seven students are enrolled, which will make possible the con- 
tinuation of the studies of the relation of cookery processes to 
vitamine content, the frying fat studies, and the peanut meal 
problems that were begun last year. 

Miss Helen Stevenson who was research assistant in the 
department during the past year and associated with Professor 
Eddy in several publications on the vitamine yeast test will 
pursue her studies for the Ph.D. degree this year with a major 
under Professor Zinsser. 

The appointment of Dr. Casimir Funk, who is the originator 
of the term vitamine, as associate in the Columbia University 
department of biochemistry has been announced. Dr. Funk will 
give a special course of lectures at the College of Physicians and 
Surgeons during the coming semester on the subject of vitamines. 
Teachers College students will be admitted to this course and, on 
proper registration, may obtain academic credits therefor. 


EDUCATIONAL ADMINISTRATION 


Professor George D. Strayer will give his whole time during 
the current year to the direction of an inquiry concerning the 
financing of American public education. A commission whose 
membership includes Professor E. P. Cubberley, Leland Stanford 
University, California; Chancellor E. C. Elliott, University of 
Montana, Helena, Mont.; Dr. Thomas E. Finegan, state superin- 
tendent of public instruction, Pennsylvania; Professor R. M. 
Haig, specialist in taxation, Columbia University; Mr. Victor 
Morawetz, attorney-at-law; Professor H. C. Morrison, Univer- 
sity of Chicago; and Mr. Herbert S. Weet, superintendent of 
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schools, Rochester, N. Y., has been placed in charge of the 
inquiry. Professor Strayer has been made the chairman of this 
commission and the director of the investigation. 

A survey of the Hackensack public schools was made during 
the month of June under the direction of Professors George D. 
Strayer and N. L. Engelhardt, assisted by Mr. John J. Holst and 
Mr. Guy C. Gamble, of the department, and by Messrs. R. M. 
Magee, C. H. Thurber, J. W. Twente, and N. H. Dearborn, 
graduate students in educational administration. The report 
of the survey has gone to press and can be obtained after Novem- 
ber 1 from Superintendent W. E. Stark, of the Hackensack 
public schools. 

A report made by Dr. N. L. Engelhardt for the Board of 
Education of Caldwell, N. J., has been published in a forty-page 
pamphlet and has been sent to all citizens of Caldwell in order 
to make clear the school building needs of the city. 

The first volume of the report of the Baltimore School Survey, 
directed by Dr. George D. Strayer, is now available. It is entitled 
“The School Plant and The School Building Program.” Copies 
may be obtained by writing to the Public Improvement Com- 
mission, City Hall, Baltimore, Md. Two more volumes of this 
survey are in press and will appear shortly. 

The contents of the complete report are as follows: 


Volume I: The School Plant and The School Building Program, 
George D. Strayer, N. L. Engelhardt, and E. S. Evenden. 


Volume II: Part 1—The Administration of the Public Schools, 
George D. Strayer and N. L. Engelhardt; part 2—The Teach- 
ing Staff, William C. Bagley; part 3—The Classification and 
Progress of School Children, Edward S. Evenden; part 4— 
The Achievements of Children in the Classroom, M. R. Trabue 
and William A. McCall; part 5—Medical Inspection and 
Physical Education, Jesse Feiring Williams. 


Volume III: Part 1—The Secondary Schools, Thomas H. Briggs; 
part 2—The Curriculum of the Elementary Schools, Frederick 
G. Bonser; part 3—The Kindergarten, Patty S. Hill, Grace L. 
Brown, and Annie E. Moore; part 4—Home Economics in the 
Schools of Baltimore, Anna M. Cooley; part 5—Vocational 
Education, Arthur D. Dean. 
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A fifty-page abstract of the survey has been issued by the 
Board of School Commissioners of Baltimore and will be dis- 
tributed among the parents and citizens of the city. This abstract 
covers the entire field of the school survey and also contains the 
report of the Survey Reviewing Committee, a communication 
from the superintendent of schools covering the work of the 
Survey Commission, and a statement of the progress made 
during and since the survey period which is in line with the 
recommendations of the Survey Commission. 

A financial investigation of the Bronxville public schools was 
conducted by Dr. Engelhardt during the month of August. Mr. 
Guy C. Gamble, of the department, assisted in the work. 

Professor E. S. Evenden, of the department, was one of the 
instructors at the New Orleans City Institute, September 14, 15, 
and 16. He spoke before the general assembly of teachers, before 
the principals’ section, before the high-school teachers’ section, 
and also before the colored teachers’ institute. 


EDUCATIONAL PSYCHOLOGY 


Professor Rudolph Pintner, formerly of Ohio State University, 
is now a member of the staff of the department of educational 
psychology. Professor Pintner will offer a course in advanced 
educational psychology and a course in the psychology of second- 
ary school subjects. He has plans for the continuation of re- 
search in the field of tests and measurements. 

Members of last year’s course in advanced statistics, under 
Professor H. A. Ruger, are planning to do further advanced work 
in statistics during the coming year in a new course to be known 
as Education 553x. The two preliminary courses are Education 
453-454 and Education 453A-454A. 

Professor Arthur I. Gates, with the assistance of Miss Jessie 
La Salle, will conduct an investigation of reading, spelling, and 
language functions at the Scarborough School, at Scarborough, 
N. Y., of which Mr. Wilford M. Aikin, an alumnus of Teachers 
College, is headmaster. Special attention will be given to the 
diagnosis and remedial treatment of backwardness and special 
disabilities in the subjects mentioned. 

Graduate students in the department, under the direction of 


Pa 
Ae 
a3 
2 
tie 
‘ 
me 


FINE ARTS 433 


Professor Leta S. Hollingworth, will undertake during the current 
semester a mental survey of both retarded and accelerated pupils 
in Public School No. 118 G, Manhattan, the survey having been 
requested by the officers of the school. 

Professor William A. McCall spent a week at the Detroit 
Teachers College Summer School lecturing on the topics: “Educa- 
tional Measurement,” “I.Q. and the Social Order and Disorder,” 
and “One Psychologist’s Philosophy of Education.” He was 
particularly impressed by the energy of this new teachers college, 
by the large number and great earnestness of its students, and 
by the remarkably intimate codperation of all parts of the 
school system in professional study and research. Mr. Stuart A. 
Courtis, an alumnus of Teachers College, is the dean of the 
Detroit Teachers College. 


FINE ARTS 


Professor Arthur W. Dow spent his summer in Ipswich, Conn., 
where he was occupied in painting landscape and in designing 
wood-block prints. He has completed several large canvasses of 
New England marsh landscape, and has engraved four wood 
blocks for color printing. He spent about ten days at Teachers 
College during the summer session, at which time he lectured on 
art appreciation. 

During the winter Professor Charles Martin will give a series 
of lectures on perspective at the Art Students’ League. He will 
also give a number of lectures on composition and color at the 
Textile Guild of the Keramic Society of Greater New York. 

The Metropolitan Museum of Art announces a new series of 
study-hours and lectures to be given under the direction of 
Professor Grace Cornell, of Teachers College. The groups of 
study-hours have been arranged for designers and manufacturers, 
sales people and buyers, and also for those of the purchasing 
public who are interested in well-designed merchandise and its 
present-day use. Professor Cornell will lecture on color on Febru- 
ary 12. Professor Cornell recently completed several courses on 
design and color for the executives of R. H. Macy and Com- 
pany and the Lord and Taylor Co. She will speak before repre- 
sentatives of the large department stores of Boston in January. 
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Along this line a forthcoming book, Greek Design in Modern 
Industry, on which Professor Cornell is collaborating with the 
well-known archaeologists, Miss Giesler Richter and Professor 
Hoppen, will be of interest. Professor Cornell has been elected a 
member of the board of directors of the Art Alliance of America. 

Miss Sallie B. Tannahill attended the summer session at 
Oxford, England, visited the most important cathedral towns 
and made sketches in the quaint villages of Devonshire and 
Cornwall. Miss Tannahill’s class in lettering published last June 
a book entitled, Letters of Many Lands. Each member of the 
class designed a letter of the alphabet and cut the design on 
linoleum blocks. This book, which is being sold for the Fine Arts 
Scholarship Fund, is the second one published by the lettering 
class. The first one, entitled Letters, was published in 1920. 

Mr. Albert W. Heckman has been elected president of the 
New York Society of Keramic Arts for 1921-22. He will give 
during the winter ten lectures on color and design before the 
Newark Society of Keramic Arts. 

Miss Anna L. Green has been appointed an instructor in the 
department. 


HOUSEHOLD AND INSTITUTION ADMINISTRATION 


Miss Katherine Fisher, instructor in the department, spent 
some time in September at the State Normal School at Towson, 
Maryland, assisting in the reorganization of the school residence. 
Owing to the great increase in enrollment at the Normal School 
this year, many adjustments were necessary to arrange for the 
accommodation of the large number in residence. The problem 
of school and college living conditions for students is rapidly be- 
coming one of the major interests in the field of home economics. 
Consequently the training of women who can take their places 
both as business administrators and social directors is claiming 
serious attention on the part of training schools and colleges. 

Miss Anne Dudley Blitz, who has assisted in the department for 
the last two years, and who had charge during the past summer 
session, hasjbeen appointed dean of women at the University of 
Kansas, Lawrence, Kansas. She began her duties there this fall. 

Miss Eva Wilson, for several years in the department of home 


. 
: 
al 
fen 


HOUSEHOLD ECONOMICS 435 


economics at Albany State Normal College, is assisting in house- 
wifery and laundry this year at Teachers College. 

Miss L. R. Balderston is acting as adviser in the equipment and 
management of laundries in the new Cosmopolitan Club and the 
new Lincoln School. 

It is always gratifying to note those of our alumni in positions 
in universities who have not only administrative duties but also 
the teaching of institution management. Miss Frances Dunning 
goes to the University of Nebraska at Lincoln as director of the 
cafeteria, and also to teach institution administration. Miss 
Mabel Little is director of dormitories and instructor at the 
University of Wisconsin, Madison. Miss Anna Barnum, who 
has been at Cornell University this past year, goes to the Uni- 
versity of Kansas, Lawrence. 


HOUSEHOLD ARTS EDUCATION 


Professor Anna M. Cooley spoke to the teachers of home 
economics of Syracuse and neighboring cities at their meeting 
on October 12. 

Professor Cora M. Winchell attended the inauguration of 
President Thomas at Pennsylvania State College on October 13; 
and also the conference on Education of Women, which took 
place at that time. She spoke before the State Teachers’ Asso- 
ciation at Concord, N. H., on October 22. 

Professor Wilhelmina Spohr was one of the speakers at the 
Teachers’ Institute of Chester County, Pennsylvania, during the 
week of October 10 to 14. Miss Spohr addressed the vocational 
and rural sections on household arts education. 

Miss Bessie M. Harris, of the New York State Teachers 
College, Albany, N. Y., has been appointed instructor in the 
department of household arts education. 


HOUSEHOLD ECONOMICS 


Professor Benjamin R. Andrews lectured this summer before 
the county meeting of local women’s clubs at Hackensack, N. J., 
under the auspices of the Home Demonstration Bureau of Bergen 
County. Following the meeting, plans were made for field work 
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studies of household economic problems by Teachers College 
students this fall through the codperation of local club units ‘in 
Bergen County. 

Miss Emma A. Winslow, who for several years has been a 
lecturer in household economics at Teachers College in addition 
to her work as home economics supervisor for the Charity 
Organization Society of New York, sailed on September 22 for a 
year’s graduate study in sociology, economics, and statistics at 
the University of London. 


LOWER PRIMARY EDUCATION 


Professor Patty S. Hill, assisted by Miss Jessica Beers, head of 
the normal department at Ethical Culture School, conducted 
a survey of the Philadelphia kindergartens last spring. 

Professor Hill gave two lectures at the International Kinder- 
garten Union at Detroit, one on “The Effect of School Work on 
Children’s Health,” the other on “Project Teaching in Kinder- 
garten and First Grade.” A Teachers College dinner held at the 
meeting was attended by about seventy former students of 
Teachers College. 

Miss Grace L. Brown, who has been one of the instructors in the 
department of lower primary education for a number of years, has 
gone to Cleveland to organize and take charge of the department 
of kindergarten education in the Cleveland School of Education 
which was recently affiliated with Western Reserve University. 

Miss Mary M. Reed has been appointed an instructor in the 
department of lower primary education. Miss Reed has taken 
both her Bachelor’s and Master’s degrees from Teachers College. 
She was formerly primary-kindergarten supervisor of the Cleve- 
land Heights Schools, Cleveland, Ohio. 

Miss Agnes Burke will speak on the “Project Method in the 
Kindergarten and Primary Grades” at the New York State 
Teachers’ Association in Buffalo which meets this month. 


MATHEMATICS 


Professor David Eugene Smith delivered his presidential 
address before the Mathematical Association of America at the 
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meeting held at Wellesley College on September 7. The address 
is published elsewhere in this number. 

Professor Smith attended the meeting of the National Com- 
mittee on Mathematical Requirements, September 3 to 5, and 
the meeting of the Commission on Mathematics of the College 
Entrance Examination Board on September 6. His address on 
“Computing Jettons” was published by the American Numismatic 
Society in October. He gave the commencement address at the 
State Normal School at Cortland, N. Y., in June. 

Professor Clifford B. Upton has just completed an elaborate 
report on Standardized Tests in Secondary Mathematics for the 
National Committee on Mathematical Requirements, which will 
be published during the current year. This report presents in 
popular and non-technical form a description of and directions 
for using the more important tests in arithmetic, algebra, and 
geometry now available. The tests for the prognosis of mathe- 
matical ability are also included. 

During the summer session twelve special afternoon confer- 
ences were held on the reorganization of mathematics in second- 
ary schools. The conferences were very successful and were 
largely attended. In addition to the summer session staff in 
mathematics, the speakers at the conferences included Professors 
Edward Kasner and C. J. Keyser, of the department of mathe- 
matics of Columbia University, and Professor David Eugene 
Smith, of Teachers College. 


MUSIC 


Professor Charles H. Farnsworth recently gave four lectures 
for the Edison Caravan Convention in New York City, New 
Orleans, Chicago, and Vancouver. His subject was “The Sales- 
man as an Educator.” 

Professor Farnsworth has been asked by the Edison Company 
to take charge of a school research department in its Orange 
laboratories. In connection with this work some very interesting 
experiments were carried on at Professor Farnsworth’s summer 
camp by Dr. Gatewood, which aimed to show how far the same 
pieces of music would produce similar effects at two hearings 
separated by a considerable interval of time. 
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Mr. William J. Kraft, for some years associate in music at Teach- 
ers College, has been appointed lecturer in music at the Southern 
Branch of the University of California, Los Angeles, California. 

The honorary degree of Doctor of Music was conferred upon 
Professor Farnsworth by Oberlin College last June. 


NURSING AND HEALTH 


An unusually large number of students were registered in the 
department during the summer session, which was characterized 
by an interesting addition to the regular program of courses. 
This took the form of an institute held during the last week in 
July for state inspectors and examiners of schools of nursing, 
and was attended by representatives of thirteen different states. 
Miss Annie W. Goodrich and Miss Burgess conducted most 
of the sessions and conferences dealing with the special problems 
of supervision of schools of nursing, while Professors Hillegas, 
Snedden, Briggs, Day, and Upton coéperated generously in the 
series of lectures on general educational issues. The institute 
proved so stimulating and profitable that there was a unanimous 
request to have it repeated next year. 

The honorary degree of Doctor of Science was conferred upon 
Professor Goodrich by Mount Holyoke College on October 7. 
This is a fitting recognition of Professor Goodrich’s long, valu- 
able, and devoted labors on behalf of her profession, and in par- 
ticular of her notable achievement during the war in creating 
and successfully developing the Army School of Nursing. The 
first graduating exercises of the Army School of Nursing were 
held in the Walter Reed Hospital, Washington, in June, and at 
the Letterman Hospital, San Francisco, for the western section, 
in July. The graduating addresses in both places were given by 
Professor Goodrich to an enthusiastic body of over five hundred 
students who had enrolled during the war. 

Professor Isabel Stewart recently addressed the Massachusetts 
State League of Nursing Education in Boston and the Illinois 
State Nurses’ Association which met in Quincy in October. 

Dr. C. A. Winslow has returned from Geneva, where he has 
been director of the public health work of the League of Red 
Cross Societies, and has resumed his teaching at the College. 
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Dr. Haven Emerson has returned from Washington and is 
continuing his courses of instruction in the department. 

The following notes from the foreign field are of interest. 
Miss Helen Bridge has been sent by the American Red Cross to 
Warsaw to organize the first modern school of nursing in Poland. 
Miss Alice Powell (’17) has been presented by the President of 
China with a medal and certificate in recognition of her services 
at the time of the flood in Tientsin. Mlles. Matter and Durrle- 
man (’19) are beginning with their long cherished plan of estab- 
lishing a school of nursing on modern lines in Lille, France. 
Letters from the Countess d’Ursel (20) show her deeply engaged 
in the organization of an association of nurses for the establish- 
ment of educational standards among nurses in Belgium. 


NUTRITION AND FOOD ECONOMICS 


During the summer session the department of nutrition, in 
coéperation with the Federation for Child Study, sent students 
to conduct nutrition classes in the Tompkins Square School of the 
Children’s Aid Society and in the Ethical Culture School. The 
nutrition class at the Tompkins Square School was made up of 
children from Stuyvesant House among whom we have con- 
ducted nutrition work for several summers past. 

The nutrition work begun at Public School No. 43 last winter 
was conducted through the summer in coéperation with the 
New York County Chapter of the American Red Cross and the 
State Department of Health as in the winter. For the first time a 
play school was opened at Public School No. 43 and nutrition 
classes were held every day during the summer session by 
students from Teachers College. Some of these students also 
assisted in Dr. Charles Hendee Smith’s nutrition clinic at Belle- 
vue Hospital and at the Nutrition Center of the American Red 
Cross in the Bronx which is under the direction of Miss Bertha 
Edwards. The department will continue to participate in the 
health work at Public School No. 43 this winter, carrying on 
nutrition classes as was done last spring. 

In connection with the work at Public School No. 43 an enter- 
tainment called “The Child’s Day” was given by the children to 
their mothers. This entertainment proved so successful that the 
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program has been printed in pamphlet form under the title “The 
Child’s Day” and is for sale by the Bureau of Publications, 
Teachers College. It is hoped that this pamphlet will prove 
useful to many schools or classes wishing to give health instruc- 
tion by means of dramatic presentation. 

During the spring session research on the basal metabolism of 
young girls was instituted. Twenty-five girls from the Horace 
Mann School served as subjects in this investigation which is to 
be resumed this fall with extended equipment. A laboratory for 
basal metabolism is now equipped for such research with two 
types of first-class apparatus where advanced students are given 
an opportunity to learn the technique of this form of nutrition 
work. 

Under the arrangement made with the Presbyterian Hospital 
last spring, four students have each spent eight weeks at work in 
the metabolism ward under the supervision of Dr. L. Bauman 
and Dr. H. R. Geyelin. This work is offered in the course known 
as Nutrition 271—Field Work in Metabolism—and is open to 
properly qualified graduate students who find the summer the 
best time to concentrate on this kind of field work. 

Professor Mary S. Rose has been made a member of the 
advisory committee on food and nutrition of the National Child 
Health Council, and chairman of a sub-committee of this advisory 
committee on training standards for nutrition work. The first 
report of this sub-committee was published in the magazine, 
Mother and Child, for July. Professor Rose is also chairman of 
the program committee of the New York Nutrition Council 
which held its first meeting for this season on October 28 and 
expects to have monthly meetings throughout the winter to 
discuss various subjects of special interest to field workers in 
nutrition. 

Professor Henry Sherman and Professor Rose are members of 
an advisory committee, called by the A. I. C. P. and the City 
Department of Health, to assist in the conduct of a campaign for 
the eradication of rickets in a chosen district of New York. 

Miss Harriet Barto, who has been a member of the department 
for four years, first as assistant and then as instructor, has left 
Teachers College to become assistant professor of home economics 
in the University of Illinois. Miss Margaret Sandels is taking 
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Miss Barto’s place. Miss Grace Swallow has been appointed as 
an assistant in the department. 

The department is this winter engaging in a coéperative piece 
of research on basal metabolism with the Carnegie Nutrition 
Laboratory; and equipment for the study of basal metabolism in 
the white rat has just been received and is being set up in one of 
the laboratories with the assistance of Miss Baker, a technician 
from the Boston Laboratory, who is spending a month in New 
York to aid in starting this work. 


PHILOSOPHY OF EDUCATION 


Professor William H. Kilpatrick addressed the students in 
agriculture and home economics of the Cornell University Sum- 
mer Session in July. 

Professor Kilpatrick also spoke at the conference at the State 
Normal School in Bridgewater, Mass., on September 6 and 7, 
the occasion being a meeting of the normal school faculties of the 
entire state to discuss the subject of method. 

The Bureau of Publications of Teachers College has pub- 
lished a Syllabus in the Philosophy of Education, by Professor 
Kilpatrick, which is a complete outline and bibliography of his 
courses on this subject in Teachers College. 


SECONDARY EDUCATION 


Representatives of the department of secondary education are 
coéperating with the advisory committee of the American 
Classical League and the faculty of the Boys’ High School of 
Brooklyn to ascertain what kinds and amounts of intelligence are 
essential to the learning of Latin as taught. A battery of tests has 
been given under the direction of Mr. W. S. Allen to four hundred 
and thirty freshmen who have elected Latin; and other tests of 
intelligence and tests of Latin will be administered from time to 
time as the class progresses. Every effort will be made to keep 
the group as nearly intact as possible during the period of the 
study. Tests are also being given at the Horace Mann Schools 
and The Lincoln School to determine the effect of the study of 
Latin upon the passive vocabulary. 
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Professor Thomas H. Briggs has served as referee for the appli- 
cants for the American Field Service Fellowships in French 
Universities in the division of education. 

At the latest annual meeting of the American Association for 
the Advancement of Science Professor Briggs was elected a 
fellow. 

During the week of November 21, Professor Elbert K. Fretwell 
will deliver three addresses at the state teachers’ meeting at 
Huron, South Dakota, and one in Baltimore at the Maryland 
state teachers’ meeting. From May to October Professor Fret- 
well, in addition to his college duties, served as director of educa- 
tion for the National Organization of the Boy Scouts of America. 

During the week of November 1, Professor. Romiett Stevens 
spoke at the state teachers’ meeting at St. Louis, Mo., and later 
at Ames, Iowa. 


TEXTILES AND CLOTHING 


Professor Jane Fales, who has been assistant professor in this 
department since 1910, resigned this fall to accept a position as 
head of the department of clothing economics in the Margaret 
Morrison School of the Carnegie Institute of Technology, at 
Pittsburgh, Pa. 

Miss Bessie White, who was an instructor in the department, 
has also resigned to take charge of the work in clothing at the 
Commonwealth School, New York City. 

Miss Lillian H. Locke has been appointed instructor in house- 
hold arts. She is a graduate of Teachers College, and has been an 
instructor in textiles and clothing at the Junior High School, 
Trenton, N. J., and at State College, Pa. 


VOCATIONAL EDUCATION 


Professor Arthur D. Dean has been granted a year’s leave of 
absence in order to accept the appointment as director of Reha- 
bilitation Education in the Veterans’ Bureau, recently created at 
Washington, D. C. This bureau, for the administration of which 
President Harding is directly responsible, consists of three 
principal divisions, the first dealing with pensions and war risk 
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insurance, the second with the care of sick and disabled veterans, 
and the third with rehabilitation education of the disabled. 

During the war, and until last July, rehabilitation training was 
under the direction of the Federal Board for Vocational Educa- 
tion which had built up an extensive organization for that pur- 
pose. Recently the demand that all governmental functions 
relative to returned soldiers be concentrated under one head has 
been insistent. 

Colonel Forbes, the newly appointed general executive in 
charge of the Veterans’ Bureau, contemplates extensive reorgani- 
zation of the methods of dealing with the veterans. It is under- 
stood that extensive authority has been conferred upon Professor 
Dean towards rendering his division of work more efficient. 

In the absence of Professor Dean, his courses will not be 
carried on during the winter session. It is expected, however, 
that during the spring session a number of short courses in 
vocational education will be made available. 


EXTRAMURAL COURSES 


Teachers College has made definite provision for the direction 
of extramural courses in education. Dr. James F. Hosic, formerly 
of the Chicago Normal College, now associate professor of educa- 
tion in Teachers College, has been given charge of this work and 
assumed his duties July 1. Miss Mary F. Hazell, formerly in the 
editorial department of D. C. Heath and Co., has been appointed 
secretary of extramural courses. 

No extensive canvass of the field will be undertaken at present. 
The resources of the College will be drawn upon sufficiently to 
meet the demands already insistent. Among the courses sched- 
uled for the winter session are the following: Problems of the 
Curriculum, at Stroudsburg, Pa., including East Stroudsburg 
and open to the faculty of the State Normal School, by Professor 
Snedden; Educational Measurements, at Bernardsville, N. J., 
by Professor McCall; Geography for Teachers, at Scranton, Pa., 
by Professor McFarlane and Mr. Lehnerts; Industrial Arts for 
the Elementary Grades, at Bridgeport, Conn., by Professor 
Bonser, Miss Patrick, and Miss House; Psychology of Excep- 
tional Children, at Yonkers, N. Y., by Mr. E. P. Carroll; The 
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Principles of Teaching, at Hackensack, N. J., by Professor j 
McMurry, Professor Kilpatrick, Professor Bonser and others; 
Scoutcraft, at Bridgeport, Conn., by Professor Fretwell and Mr. 
Smith; The Principles of Teaching in the Elementary School, at 
Danbury, Conn., by Mrs. Mossman; The Project Method 
Applied to Education, at Yonkers, N. Y., Haverhill, Mass., and 
Brockton, Mass., Principles of Teaching, at Trenton, N. J., and 
Quincy, Mass., and Current Problems of Supervision, at Phila- 
delphia, Pa., by Professor Hosic. 

The extramural courses will be conducted in accordance with 
the rules and regulations adopted by the Faculty and Trustees 
of Teachers College. Such courses as are given will be conducted 
by the same standards as courses in residence. In appropriate 
cases graduate or undergraduate credit will be allowed students 
matriculated in Teachers College, subject to the regulation that 
extramural work cannot be applied to satisfy the minimum 
requirement of 30 points taken in residence in Teachers College. 


HORACE MANN SCHOOL 


The annual Teachers’ Institute of Allentown, held on Sep- 
tember 19-21, was much like the Demonstration School in the 
summer session at Teachers College. In response to a demand | 
for a demonstration of teaching methods rather than a series of 
unrelated lectures, teachers of the Horace Mann School taught 
for three days classes ranging from the first grade to the senior 
high school. The program included lectures in which the general 
principles underlying the teaching were discussed. The fact 
that teachers and lecturers planned all the work together, with 
attention focused upon class-room methods, made a novel situa- 
tion and a problem of keen professional interest. Three hundred 
and fifty teachers were in attendance. 

Professor William H. Kilpatrick gave the general addresses the 
first day on “Suggestions to the Teacher for Using Projects” and 
“Discipline in Project Teaching.” Principal Henry C. Pearson 
spoke the next day on “Teaching Silent Reading” and “The 
Teaching of Spelling.” Mr. Roy W. Hatch spoke the last day on 
“Training for Citizenship” and Mr. Charles W. Hunt summarized 
the work in “The Project in Practice.” Miss Bigelow taught 
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classes in grades I and II; Miss Marie Hennes, geography in 
grades V and VI; Miss Clara B. Kirchwey, silent reading, com- 
position, and literature in grades VI and IX; Miss Belle Boas, 
fine arts in grades III and VIII; Mr. Hatch, citizenship and 
history in grades VII and X; and Mr. Hunt, arithmetic in grade 
VI. The planning and direction of the institute were in charge of 
Mr. Hunt. 

The following new teachers began work at the Horace Mann 
School this fall: Miss Louise R. Curry, instructor in music; Mlle. 
Anaik Le Jolly, instructor in French; Miss Honora Frawley, 
Grade IV; Miss Mary R. Lewis, Grade III; Miss May E. Baker, 
Grade III; Miss Jean Betzner, Miss C. Margaret Hartman, Miss 
Martha Porter, Miss Unity Dannaker, Miss Madeline Keating, 
assistants in the elementary school; Miss Natalie Thornton, Miss 
Helen Treyz, Miss Beulah Stannard, Miss Laura Wellman, 
assistants in the high school. 


THE LINCOLN SCHOOL 


The Lincoln School of Teachers College has this fall entered 
upon its fifth year. Its lease on the property at 646 Park Avenue 
expires May 31, 1922. The new building at 409-433 West 123 
Street is well advanced and is expected to be ready for occupancy 
sometime between April and June, 1922. This building is 
designed to provide ample classroom and recreation space for a 
school of approximately five hundred pupils. There is also 
generous provision for offices and workrooms for teachers and 
special investigators. The present number of pupils, two hundred 
and thirty-five, will be increased gradually during the next few 
years. 

The address, “Your Education,” which Dr. Otis W. Caldwell 
delivered at the graduation exercises of the first twelfth-grade 
class, in June 1921, has on request been published for distribution 
among the friends of the school. Another recent pamphlet is the 
reprint of a sympathetic but unsolicited article from the New 
York Times Book Review and Magazine of August 28, 1921. It is 
entitled, “Four-Year-Old Educational Experiment,” and was 
written by a member of that newspaper’s staff, Mr. Elmer Davis. 

Mr. Raleigh Schorling and Mr. John R. Clark, of the depart- 
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ment of mathematics, have issued an experimental edition of the 
course in mathematics for the seventh grade which has been 
developed at the School during the past year. With the coédpera- 
tion of teachers in other schools it is hoped to determine the 
essential requirements and possibilities for the curriculum in 
seventh-grade mathematics. 

New members of the staff are: Professor Albert S. Méras, of 
Teachers College, who gives instruction in French one day a week, 
and who exercises general supervision over the modern language 
department; Mr. Clark W. Hetherington, special investigator in 
physical education; Miss Fanny C. Gates, instructor in physics 
and chairman of the high-school social activities; Mr. A. D. 
Whitman, instructor in high-school English; Mr. Holland R. 
Sperry, teacher in charge of the fifth grade; Miss Mary C. 
Oliphant, assistant librarian; Miss Helen G. Smith, assistant in 
physical education; Mr. William Thrall, assistant in physical 
education; and Mr. Leland B. Morgan, executive secretary of the 
school. 
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ALUMNI ACTIVITIES 


ALUMNI CAMPAIGN FOR NEW TEACHERS COLLEGE 
LIBRARY 


Teachers College is in the midst of a campaign to erect and 
endow a new library. The alumni at their last conference 
requested the executive committee of the Alumni Association 
to organize the former students of the College in order that they 
might share in raising the New Library Fund. The executive 
committee has undertaken to carry on the campaign through 
the office of the field secretary of the Alumni Association. A 
general committee, made up of former students scattered through- 
out the country and representing the various departments of 
the College, has been asked to serve. Practically all who 
have been invited to act on this committee have consented, 
and their enthusiasm augurs well for the success of the alumni 
drive. 

The executive committee of the Alumni Association has 
accepted $250,000 as a quota for the alumni and former students 
of the College. Many voluntary contributions to the fund have 
already been made. These contributions range in size from 
$5.00 to $5,000. Following the suggestion made at the Alumni 
Conferences in March, many former students have pledged to 
the fund amounts equal to the fellowships or scholarships which 
they received from the College. 

Some of those who have attended Teachers College can afford 
to give generously to the fund. Many have already made 
generous contributions. There are many others who feel that 
their contributions will seem small. It is to this large group 
especially that the committee wishes to offer the opportunity to 
make such contribution as they can. There are over 50,000 
former students of Teachers College now in the field. With a 
contribution from each as he is able to give, the alumni quota 
will be easily raised. When it is raised, it will be a memorial 
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to the faith which former students have in Teachers College as 
the embodiment of their ideals in education. 

From the office of the field secretary will be mailed during 
the campaign publicity material on the position of Teachers 
College in education and facts regarding the need of new library 
accommodations. Accompanying this material there will be 
a pledge card which will offer the opportunity to make a con- 
tribution. Three years’ time will be given in which to complete 
the payment of the pledge. This time element will permit 
many former students to give more liberally than would other- 
wise be possible for them. 

One friend of the College has promised to give $100,000 
toward the general library fund on the condition that the College 
raise the $3,000,000 necessary for erecting and endowing the 
building before December 31, 1921. The Trustees have already 
given $1,000,000. The General Education Board has given 
$1,000,000. The committee who have in charge the general 
fund are hard at work seeking to raise the remaining $900,000 

If the alumni and former students bring as their contribution 
the quota—$250,000—the raising of the $900,000 is practically 
assured. It will help to secure for the fund the conditional gift 
of $100,000. 

Every effort has been made to secure an accurate 1921 mail- 
ing list of as many former students of the College as possible. 
This list does not as yet include all those who have attended 
Teachers College. One of the services which every former 
student can render the committee will be to enlist actively in 
bringing the matter of the alumni fund to as many former 
students as possible. 

The committee will be glad to send to any former students 
campaign material and pledge cards in such quantities as they 
can use. A letter addressed to the Field Secretary, Alumni 
Association, Teachers College, New York City, will bring you 
the information you may desire. 

The Alumni Association is anxious to present to every former 
student the opportunity of helping the College at this time of 
need. Your contribution, because it is yours, will be welcomed, 
no matter what its size. The Alumni Association considers it 
a privilege to assist you in making it. 
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The alumni committee for the New Library Fund is com- 


prised of the following: 


ALUMNI TRUSTEES 


Lipa B. EARHART, Professor of Ele- 
mentary Education, University of 
Nebraska, Lincoln, Nebraska. 


FRANK P. GrAvEs, Commissioner of 
Education, State of New York, 
Albany, N. Y. 


EXECUTIVE COMMITTEE 


President 
Lee TALL, Principal, State 
Normal School, Towson, Md. 


Vice-President 
WILHELMINA Sponr, Assistant Pro- 
fessor, Household Arts Educa- 
tion, Teachers College. 


Second Vice-President 
WiLttarD P. TomLtnson, Head- 
master, Swarthmore Preparatory 
School, Swarthmore, Pa. 


Recording Secretary 
C. Bratton, Principal, 
Elementary Department, Ethi- 
cal Culture School, New York 
City. 


Corresponding Secretary 
Epitu E. Swan, Assistant to Direc- 
tor of Bureau of Educational 
Service, Teachers College. 


Treasurer 
M. R. Trasue, Director of Bureau 
of Educational Service, Teachers 
College. 


Member at Large 
Epwarp H. Associate 
Professor of Education, Teachers 
College. 


Member at Large 
CHARLES W. Hunt, Assistant Prin- 
cipal, Horace Mann School, New 
York City. 


Field Secretary 
R. G. Reyno.ps, Teachers College. 


GENERAL COMMITTEE 


EpitH M. BARBER 
Director, Syracuse Home Bureau 
Thrift Kitchen 
Syracuse, N. Y. 


HELEN F. Boyp 
Superintendent, Visiting Nurses’ 
Association 
Bridgeport, Conn. 
Epwtn C. BROOME 


Superintendent of Schools 
Philadelphia, Pa. 


MILDRED BURDETT 
Instructor in Domestic Science 
Drexel Institute 
Philadelphia, Pa. 


ERNEST BURNHAM 
Director, Department of Rural 
Education 
Western State Normal School 
Kalamazoo, Mich. 


G. F. Buxton 
Associate Professor of Vocational 
Education 
Indiana University 
Indianapolis, Ind. 


S. CLAYTON 
Director of Nursing, Bureau of 
Hospitals 
Superintendent of Nurses 
Philadelphia General Hospital 
Philadelphia, Pa. 
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Lotus D. CorFMAN 
President, University of Minnesota 
Minneapolis, Minn. 


A. L. CRABB 
Professor of Education 
State Normal School 
Bowling Green, Ky. 


A. G. CRANE 
Principal, Edinboro State Normal 
School 
Edinboro, Pa. 


Mary Dasney Davis 
Supervisor of Kindergartens and 
Primary Grades 
Duluth, Minn. 


Minnie LEE Davis 
Supervisor of Elementary Grades 
Passaic, N. J. 


J. J. Diwcoct 
Professor of Secondary Education 
George Peabody College for Teach- 
ers 
Nashville, Tenn. 


OLIvE J. DopGEe 
Supervisor of Grammar Grades 
Mobile, Ala. 


BARBARA ESCHBACH 
Professor of Physical Education 
Oklahoma College for Women 
Chickasha, Okla. 


C. B. GENTRY 
State Supervisor of Agricultural 
Education 
Storrs, Conn. 


HELEN CRANDALL GOODSPEED 
Fellow in the University of Wis- 
consin 
Madison, Wis, 


Joserx Marr’ Gwinn 
Superintendent of Schools 
New Orleans, La. 
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REVEREND HuGH HARTSHORNE 
Assistant Professor 
Union Theological Seminary 
New York City 

Marion O. HAWTHORNE 
Supervisor of Students’ Field Work 
Department of Religious Educa- 

tion 

Northwestern University 
Evanston, Ill. 


Epcar C. HIGBIE 
President, Eastern State Normal 
School 
Madison, S. Dak. 


Marjorie HILLas 
Instructor in Physical Education 
University of Cincinnati 
Cincinnati, Ohio 

HELEN T. HOLLIDAy 
Director, Baylor University School 

of Nursing 

Baylor Hospital 
Dallas, Texas 


HELEN J. HUBBELL 
Nutrition Worker, Bronx County 
Chapter, 
American Red Cross 
New York City 


HuDELSON 
Professor of Education 
West Virginia University 
Morgantown, W. Va. 
Frep M. HuNTER 
Superintendent of Schools 
Oakland, Cal. 


ELizaABETH E. KEpPIE 
Head of Department of Dramatic 
Art, High School 
Pasadena, Cal. 


RoBert J. LEONARD 
Professor of Vocational Education 
University of California 
Berkeley, Cal. 
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Guy E. MAXWELL 
President, Winona State Teachers 
College 
Winona, Minn. 


L. B. McMULLEN 
President, Northern Arizona Nor- 
mal School 
Flagstaff, Ariz. 


CHARLES S. MEEK 
Superintendent of Schools, 
Toledo, Ohio 


MiLprep F. Memory 
Head of History Department 
Columbia High School 
South Orange, N. J. 


DorotHy HANNA MURRAY 
468 South Lake Street 
Los Angeles, Cal. 


A. J. Wm. Myers 
Head of the Department of Peda- 


gogy 
School of Religious Pedagogy 
Hartford, Conn. 


CHARLES EVERETT MYERS 
Associate Professor of Agricultural 
Education 
Pennsylvania State College 
State College, Pa. 


JessE H. NEWLON 
Superintendent of Schools 
Denver, Colo. 


Lena B. NEWTON 
Social Religious Department 
Teachers College, Columbia Uni- 
versity 
New York City 


A. PALMER 
Assistant Director of Kindergartens 
New York City 


PEEK 
Assistant Director, Home Econom- 
ics Education, Capitol Station 
Austin, Texas 


FRANK G. PICKELL 
Assistant Superintendent of Schools 
Cleveland, Ohio 


BALLARD D. REMY 
Principal, Forest Park Junior High 
School 
Springfield, Mass. 


GERALD REYNOLDS 
Head of the Music Department 
Evander Childs High School 
New York City 


ETHEL JULIA SAXMAN 
Director of Women's Physical Edu- 
cation 
State Teachers College 
Springfield, Mo. 


YETTA SHONINGER 
Director of Professional Curricula 
State Teachers College 
San José, Cal. 


Marion C. STONE 
Instructor of Home Economics 
Caldwell, N. J. 


F. THEODORE STRUCK 
Assistant Director of Vocational 
Education 
In Charge of Industrial Education 
Pennsylvania Department of Pub- 
lic Instruction 
Harrisburg, Pa. 


J. W. STUDEBAKER 
Superintendent of Schools 
Des Moines, Iowa 


Marion F, THOMPSON 
Home Economics Specialist 
Bureau of Home Efficiency 
Lord & Taylor’s 
New York City 


Doris H. TISDALE 

Manager of the Brown University 
Commons 

Providence, R. I. 
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FRANK CHARLES TOUTON Mary SCHENCK WOOLMAN 
Lecturer in Secondary Education Textile Specialist 
University of California Hotel Hemenway 
Berkeley, Cal. Boston, Mass. 
MARGARET A. TRACE GeEoRGE B. ZEHMER 
Supervisor of Kindergartens Associate Professor in Education 
Cleveland, Ohio College of William and Mary 
Mary C. WHEELER Williamsburg, Va. 
Superintendent of Nurses FRANCES ZUILL 
Illinois Training School for Nurses Supervisor of Home Economics 
Chicago, IIl. Baltimore, Md. 


MEN’S SUMMER SESSION DINNER 


Near the end of the summer session the annual Men’s Dinner 
was held. At two o’clock in the afternoon of August 6, the crowd 
gathered on the playgrounds of the Horace Mann School for 
Boys. The committee in charge of the dinner was made up 
of the following men: A. L. Threlkeld (chairman), assistant 
superintendent of schools, Denver, Colo.; L. W. Burns, super- 
intendent of schools, Grafton, W. Va.; G. W. Diemer, principal, 
Kansas City, Mo.; Will French, principal of schools, Winfield, 
Kansas; C. B. Givens, principal of schools, Richmond, Va.; 
Oscar Hamilton, superintendent of schools, Goldsboro, N. C.; 
Evan E. Jones, supervising principal of schools, Piermont, 
N. Y.; R. M. Magee, instructor, Detroit Teachers College; 
A. H. Meese, superintendent of schools, Shaker Heights, Ohio; 
Wm. S. Taylor, of the State Department of Education, Harris- 
burg, Pa.; J. W. Thalman, superintendent of schools, St. 
Joseph, Mo.; C. J. Tidwell, superintendent of schools, Fort 
Smith, Ark. 

Teams for selling tickets had been busy the week previous 
to the dinner, and each man came tagged with a particular 
color. These colors determined the group or team to which 
a man belonged, and when each team had elected a captain 
and chosen a name, the sports of the afternoon were started. 
“Passing the Buck,” “Pig-a-Back,” “Roll the Ball,” and the 
“Centipede Race” gave opportunity for everyone to rub shoul- 
ders and get up an appetite. Dr. E. K. Fretwell, ably assisted 
by his corps of “red caps,” engineered the contests most ex- 
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cellently. The sports of the afternoon ended in a highly exciting 
baseball game between the four groups. 

At five o’clock the crowd lined up for the real event of the 
day—the dinner. On the hill back of the school, the committee 
had been hard at work preparing and setting forth the feast. Six 
hundred and fifty men in line passed by the loaded tables. The 
appetites were wonderful. The dinner matched them splendidly. 

After the dinner, the group assembled on a hillside under 
the trees. Dr. Fretwell trained the men in the proper method 
of giving applause and allowed them to practice on him as he 
recited his famous, “In Days of Old, When Knights were Bold.” 
Mr. J. W. Beattie, supervisor of music, Grand Rapids, Michigan, 
then led the group in the old familiar songs. 

The toastmaster, Mr. F. H. Bair, superintendent of schools, 
Colorado Springs, Colo., was introduced. He presented in turn 
Mr. A. L. Crabb, of the department of education, State Normal 
School, Bowling Green, Ky., and Mr. E. M. Sipple, superin- 
tendent of schools, Burlington, Iowa, both of whom caused 
much laughter by their speeches. 

Dr. Thomas H. Briggs was next introduced and brought to 
the men an exceptionally fine message, stressing the professional 
aspects of teaching and comparing it with other professions. 
He brought out the influence which Teachers College is exerting 
in formulating ideals for the development of education in this 
country. 

Several well-selected numbers were then given by a double 
quartette, consisting of John C. Deihl, assistant superintendent 
of schools, Erie, Pa.; Clarence Thurber, Teachers College; 
Ned Dearborn, director of the training school, Oswego Normal 
School; John M. Thurber, professor of English, University of 
Iowa; R. G. Reynolds, Teachers College; Lindley H. Dennis, state 
director of vocational education, of Pennsylvania; Raymond W. 
Heim, state director of vocational education, of Delaware; and 
Fred S. Gleason, supervising principal of schools, Wilson, Pa. 

Mr. R. G. Reynolds, who has been appointed field secretary 
of the Alumni Association, was next called upon. His message 
was one of invitation to all to use the organization which the 
Association has built up for any service which it might render 
to them and to the College. 
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Dr. Paul Monroe, director of the School of Education, was 
the last speaker on the program. He first marshalled facts 
about the largest summer session that the College has ever 
held. In addition he dealt with the growth, policies and future 
plans of Teachers College. His description of the contemplated 
courses for the coming year gave evidence of the thoroughness 
with which the College is anticipating educational developments 
throughout the country. He brought officially to the men the 
greetings and good wishes of the summer school staff. 

When the speaking had ended, the shadows were deep, and 
in the twilight the entire group of men stood with clasped 
hands and sent their tribute of good wishes to Dean Russell, 
whose absence from the annual dinner was as unusual as it 
was unavoidable. And then, to close the finest dinner that 
Teachers College men have ever held, the strains of an evening 


song came: 
Day is done; 
Gone the sun 
From the lake, 
From the hill, 
From the sky; 
All is well, 
Rest in peace— 
God is nigh. 


DR. FRANK P. GRAVES BECOMES COMMISSIONER OF 
EDUCATION FOR NEW YORK 


The appointment of Dr. Frank Pierrepont Graves as the 
Commissioner of Education and President of the University of 
the State of New York has called forth unanimous approval. 

The New York Times of June 30, 1921, in its editorial column 
comments as follows: 


The Regents of the University of the State of New York have acted in a 
high-minded and distinguished way in choosing Dr. Frank Pierrepont Graves, 
dean of the School of Education of the University of Pennsylvania, as the new 
commissioner of education for this state. They have canvassed with delibera- 
tion the persons of outstanding fitness in America, and have at last selected a 
man who seems to possess every desired qualification, technical and professiona! 
equipment, a wide and varied practical experience as a teacher and adminis- 
trator, substantial achievement as a scholar and author and editor, and an 
engaging personality. 


| 
| 
} 
| 
ne 


DR. GRAVES COMMISSIONER OF EDUCATION 455 


The office for which he is selected, created by the Unification Act of 1904, 
took a commanding position under Dr. Andrew S. Draper, the first commis- | 
sioner, and has become the most important post in the entire field of public ; 
education in the United States. It has been kept out of politics and now 
affords an incomparable opportunity to a man of such rich professional and 
personal qualities as Dr. Graves. 


Dr. Graves graduated from Columbia University in 1890. 
In 1891 he received the degree of Master of Arts and in 1912 the 
degree of Doctor of Philosophy from the same university. 

His educational career has included the following positions: 
President, University of Wyoming; president, University of 
Washington; professor of the history of education and acting 
dean, Teachers College, University of Missouri; professor of 
the history of education and dean of the summer session, Ohio 
State University; professor of the history of education and dean 
of the School of Education, University of Pennsylvania. 

From the last named position, Dr. Graves was called by the 
State Board of Regents to the position of the commissioner of 
education and president of the University of the State of New 
York. He assumed his duties on September 1. 

The appointment of Dr. Graves will be noted by alumni of 
Teachers College with great satisfaction. He has always been 
closely associated with Teachers College, having done his grad- 
uate work here. In February, 1920, he was elected alumni | 
trustee of Teachers College and in this capacity is bringing to 
the college invaluable service. 

Dr. Graves enjoys the acquaintance and confidence of the 
leaders in education throughout the country. To the tremendous 
and widely varying educational problems which face the State 
of New York, Dr. Graves brings a point of view which is the 
result of broad training and extensive experience. This pro- 
fessional and personal equipment is recognized in the editorial 
column of the New York Evening Post of June 30, 1921: 


In selecting Dr. Frank Pierrepont Graves to be state commissioner of 
education the Regents have made a choice that will be commended everywhere. 
Few men in the United States are as well equipped professionally and personally 
as Dean Graves for leadership of the educational system of New York State. 

At the time of the resignation of Dr. Finley the Evening Post pointed out 
that there should be no politics in the appointment of his successor. There 
has been none. The Regents have carried out faithfully their promise to search 
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the country over for the man best qualified for the position. Every indication 
is that they have found him. A native of this state and educated here, but 
with an experience in teaching that makes him equally at home in New England 
or the West; an authoritative and inspiring historian of educational progress; 
a pioneer in the scientific study of education, but possessing certain human 
qualities not always associated with skill in research; an unusually successful 
administrator—such a man can indeed be relied upon to have the educational 
statesmanship needed just now in the direction of New York’s schools. 


ORGANIZE A TEACHERS COLLEGE CLUB! 


If there is one thing that is characteristic of Teachers College, 
it is the getting together of students in groups to discuss their 
problems of ‘education. There are over fifty thousand teachers 
in this country who have attended Teachers College. In the 
town or state where you are working this year, you will find 
these people. They would enjoy getting together once or twice 
a year, to talk over the actual problems which they are facing. 
A Teachers College Club in your city or your state will offer 
this opportunity. Won’t you and three or four of your friends 
appoint yourselves as a preliminary committee to organize a 
Teachers College Club? 

Here are the steps to take: 

1. Write to the field secretary of the Alumni Association, 
Mr. R. G. Reynolds, Teachers College, New York City. Ask 
him for a list of teachers in your city, vicinity, or state, who 
have attended Teachers College. 

2. Canvass these teachers and such others as you may know 
of, asking them to join a Teachers College Club. 

3. The necessary qualifications for joining such a club are: 
(a) attendance at some time at Teachers College; (b) member- 
ship in the Alumni Association. 

4. If the teacher is not a member of the Alumni Association, 
your club when it is organized can enroll her as a member. 
Anyone who has attended a full session at the College is eligible. 

5. At the first meeting of those who desire to join the club, 
you should: 

a. Adopt a constitution. 

b. Elect officers and committees. 

c. Enroll those who wish to join the club, as members of 
the Alumni Association. 
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d. Collect $1.50 from all who are not already Association 
members. The $1.50 entitles each member to the TEACH- 
ERS COLLEGE RECORD for one year. 

e. Make arrangements for your secretary to list names and 
addresses of club members and forward a list of the 
same to the Field Secretary, Teachers College. 

f. Petition the executive committee of the Alumni Associa- 
tion, through the field secretary, for a charter. 

6. From the $1.50 assessed upon each club member, the local 
club retains 30 cents. This sum is to be used by the club for 
notices of meetings, expenses of secretary in keeping address 
lists, minutes, etc. 

7. The remaining $1.20 for each member should be forwarded 
to the treasurer of the Alumni Association, Dr. M. R. Trabue, 
Teachers College, New York City. 

The Association is anxious to do everything possible to assist 
in the formation of new clubs. If you desire, the field secretary 
will come and help you in the organization. After the club is 
organized, the field secretary will arrange to have a member 
of the Faculty speak before your club at one of its meetings 
during the year. State clubs will find it easy to have their big 
meeting at the time of the State Teachers’ Association meeting 
each year. The field secretary will be glad to talk over this 
matter with you at any time. Write to him and call upon him 
for any assistance. 

A Teachers College Club will enable you to hold on to the 
spirit and ideals of the College, will enable you to meet with 
those whose interests are your interests, will enable you to 
keep in touch with the College, and will make it possible for 
the College and the Alumni Association to serve you. 

You can get in touch with the following Teachers College 
Clubs by writing to their secretaries. 


Buffalo, N. Y. Connecticut 
Miss May Ellis Miss Marion C. Sheridan 
763 Bird Ave. 711 Orange St. 
Buffalo, N. Y. New Haven, Conn. 
Cincinnati, Ohio Maryland 
Miss Edith Hill Miss M. Annie Grace 
21 The Roanoke, Clifton 300 Park Avenue 


Cincinnati, Ohio Baltimore, Md. 
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Minnesota 
Miss Adaline Riedell 
3242 Second Ave., South 
Minneapolis, Minn. 


Montana 
Professor Freeman Daughters 
(Chairman) 
State University 
Missoula, Montana 


New England (Boston Branch) 
Mrs. Elizabeth Thompson Newall 
65 Spring Street 
Medford, Mass. 


Ohio (Northeastern) 
Mr. Librador Meola 
The Longwood High School 
Cleveland, Ohio 


Oklahoma 
Miss Nora A. Talbot 
409 Knobloch St. 
Stillwater, Okla. 


Philadelphia, Pa. 
Miss Alma M. Hall 
West Philadelphia High School for 
Girls 
Philadelphia, Pa. 


Pittsburgh, Pa. 
Miss Jane H. Mathews 
318 W. North Ave. 
N. S. Pittsburgh, Pa. 


Richmond, Va. 
Miss Rachel Gregg 
Supervisor of Teacher Training 
State Board of Education 
Richmond, Virginia 


Toledo, Ohio 
Miss Fannie Nessle 
816 Nesslewood Avenue 
Toledo, Ohio 
Wisconsin 
Miss Maybell G. Bush 


State Department of Education 
Madison, Wisconsin 


In addition to the above clubs, there are the following which 


are not confined to any locality: 


Elementary Club 
Miss Edith Bader, Secretary 
Seth Low Hall 
Columbia University 
New York City 


The Rural Club 
Mr. C. E. Myers, Chairman 
State Agricultural College 
State College, Pa. 


Nursing and Health Club 


Miss Elsa Schmidt, Secretary 

Bryn Mawr Apartments 

120th Street and Amsterdam Av- 
enue 

New York City 


NEW TEACHERS COLLEGE CLUBS 


Plans are under way for the organization of several new 
Teachers College Clubs this fall. 


Preliminary meetings of former Teachers College students 
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are being arranged for at which it is hoped that the following 
clubs will be organized: 

A Delaware Club 

A Missouri State Club 

A West Virginia Club 

A North Dakota Club 

A South Dakota Club 

A St. Louis Club 

An Indiana Club 

The field secretary of the Alumni Association has ar- 

ranged for members of the Faculty to be present at these pre- 
liminary meetings to assist in the organization of the clubs 
and to bring to the several groups a message from the College. 


MASS MEETING OF THE WOMEN OF TEACHERS 
COLLEGE 


On the last Friday night of the summer session, the women 
of Teachers College held a mass meeting to set forth The Spirit 
of Teachers College. The auditorium of the Horace Mann 
School was filled. Dr. Romiett Stevens, assistant professor of 
secondary education, presided. She most happily introduced 
the theme of the evening and in turn presented to the gathering 
the speakers who were to interpret that theme. 

Mrs. Mary S. Rose, associate professor of household arts, 
spoke on ‘The Spirit of the Home,”’ which, as she said, prompted 
the great-hearted founder of Teachers College, Miss Grace 
Dodge, to help the home life of the girls of lower Manhattan. 
She traced the growth of this vision as it grew first to include 
an institution where the arts of home making could be taught 
until to-day the household arts department of Teachers College 
is, through its 25,000 graduates, bringing that spirit into 1,250,- 
000 homes. 

Miss Isabel Stewart, assistant professor of nursing and health, 
then spoke on “‘The Spirit of Nursing.”” She developed the idea 
that nursing is coming more and more to exemplify the original 
meaning of the word “‘nurturing’’; that the profession has 
become one in which the mother-spirit of nurturing, helping, 
protecting, and providing for can find its fullest expression. 
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Teachers College, because of the pioneer work which it has 
done in bringing the profession of nursing up to university 
grade, is helping to carry this great spirit of nursing out into 
the world. 

Miss Patty Hill, associate professor of education, had as her 
subject ‘““The Spirit of Childhood.” She carried on the idea 
of nurturing, as described by Miss Stewart, by saying that the 
teacher of the future must be both nurse and mother, as well 
as teacher, in order to meet the demands of the child. The 
Spirit of Childhood is one which we all reverence. The ca- 
pacity and power of the child to grow constitutes its charm and 
its wonder. If we also are to grow, we must hold fast to this 
Spirit of Childhood,—we must all become “‘as little children.”’ 

Dr. Fannie Dunn, instructor in the department of rural 
education, in speaking on the subject, ‘“The Spirit of the Pioneer,” 
said that Teachers College had always had the true pioneer 
spirit. It has always charted and made smooth the path of 
education, and through its rural department this pioneer spirit 
is being felt now in forty states. She paid a fine tribute to Dean 
Russell as the personification of The Pioneer Spirit of Teachers 
College. 

Dr. Agnes Rogers, of Goucher College, Baltimore, and a 
former alumni trustee of Teachers College, could fittingly present 
her subject, ‘“The World Vision.”” She said that when she came 
from Scotland as a student, she found Teachers College per- 
meated with the aim and purpose to help and counsel all foreign 
students. She emphasized the importance of the work that 
Teachers College is doing for the foreign students by stating 
that during the winter session of 1920-21, one-fifteenth of the 
whole student body were from foreign lands, while of those 
regularly matriculated for a degree, one-tenth were foreign 
students. Teachers College has a world vision. Its students 
find here the opportunity to meet people from the ends of the 
world, all coming with a desire to understand the greatest of 
all lessons,—the lesson of teaching the little child. 

Dr. Paul Monroe, director of the School of Education, was 
next introduced and began his remarks jokinlgy by saying that 
no group of Teachers College students would be satisfied with- 
out statistics, measurements, and tests. After giving statistics 
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and measurements of the summer session, he said we had tested 
the capacity and would therefore be glad to know next year 
that the capacity would be increased. More instructors; more 
courses; more space; more chance for early registration; two 
general courses,—one introducing a leading professor from each 
department, the other, leading scientists,—would be added. 

This meeting, he said, was called to consider the Spirit of 
Teachers College. Since there is so much to do, it is hard to 
find time to catch the spirit,—the spirit of universal service 
to humanity in human civilization, here trained on a basis not 
of emotionalism but of fact and knowledge. Teachers College 
hopes next year, through its newly founded Institute of Educa- 
tional Research under Professor Thorndike, Professor Strayer, 
and Professor Caldwell, to study the learning process as well 
as the teaching process, and to help in the national investigation 
of the problem of financing public education. 

As the last speaker on the program, Dr. Stevens presented 
Mr. R. G. Reynolds, field secretary of the Alumni Association. 
He said that the program of the evening had brought to him 
a new and powerful respect for Teachers College. Some of 
these Spirits of the mother college have been carried away by 
its 50,000 former students. Through them Teachers College is 
determining and will determine, in large measure, the future 
of America. He paid a tribute to Teachers College,—an in- 
stitution of unsurpassed unselfishness, growing mightily by 
giving itself away in service. 

During the evening, there was group singing led by Mrs. 
Elizabeth Pomeroy, of Salem, N. J., with Miss Sarah Taylor, 
of Ohio, at the piano; while Miss Florence Rawlings, of Greens- 
boro, N. C., with Miss George as her accompanist, sang de- 
lightfully three charming little songs, making complete a pro- 
gram which will not soon be forgotten, embodying as it did 
The Spirit of Teachers College. 


THE TEACHERS COLLEGE CLUB OF PHILADELPHIA 


On Friday, April 15, the spring meeting of the Teachers 
College Club of Philadelphia was held at the Hotel Normandie. 
Fifty members and friends were present. The guest of honor 
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and speaker for the evening was Dr. E. C. Broome, superin- 
tendent of the Philadelphia public schools. Dr. Broome gave 
an intensely interesting and informal reminiscence of Teachers 
College. 

The officers elected for the following two years were: Presi- 
dent, Miss Edith Baer; vice-president, Dr. Arthur J. Jones; 
secretary-treasurer, Miss Alma M. Hall. Executive committee: 
The officers of the club, Miss Sarah S. Tupper, and Dr. 
Harlan Updegraff. 


DR. REAVIS APPOINTED DEAN AT UNIVERSITY OF 
PITTSBURGH 


Dr. George H. Reavis has been appointed dean of the School 
of Education at the University of Pittsburgh. Dr. Reavis re- 
ceived the Bachelor of Science degree from the University of 
Missouri in 1911. He came to Teachers College in 1915-16 
and received the Master’s degree in 1916, returning later to 
complete his work for the Doctor’s degree which he received 
in 1920. Before coming to Teachers College Dr. Reavis’ work 
had all been in the state of Missouri, where he had served in 
turn as rural school teacher, high school principal, city super- 
intendent, and state high school inspector. In 1916 he was 
appointed assistant state superintendent of education in Mary- 
land, which position he has held up to the present time. 


DR. ALEXANDER ON STAFF OF EDUCATIONAL 
FINANCE INQUIRY 


Dr. Carter Alexander has accepted an appointment as re- 
search specialist on the staff of the Educational Finance In- 
quiry which is being carried on this winter, with headquarters 
in New York City. Dr. Alexander comes from the assistant 
superintendency of public instruction in Wisconsin, a position 
which he has held for the period 1918-1921. Previous to that 
time he was professor of school administration and chairman 
of the graduate committee at George Peabody College for 
Teachers, from 1913-1918. Dr. Alexander received the degree 
of Doctor of Philosophy at Teachers College in 1910. 
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RECENT ALUMNI APPOINTMENTS 


The following recent appointments are announced by the 
Bureau of Educational Service of Teachers College: 


Alden, Florence O., head of school of physical education, University of Oregon, 
Eugene, Ore. 

Aldrich, Hazel Irene, supervisor of intermediate grades, Boisé, Idaho. 

Andrews, Lula O., dean of women, Winthrop College, Rock Hill, S. C. 

Anthony, Glen D., supervising principal of schools, Pearl River, N. Y. 

Atwell, Julia, assistant professor, College of Industrial Arts, Denton, Tex. 

Bache, Elizabeth, assistant professor of home economics, Connecticut College 
for Women, New London, Conn. 

Baker, Charles McCoy, head of English department, Academy of Richmond 
County, Augusta, Ga. 

Barber, Genevieve, director of physical education, Margaret Eaton School, 
Toronto, Ontario, Can. 

Barnum, Anna, director of cafeteria and instructor in household arts, Uni- 
versity of Kansas, Lawrence, Kas. 

Bate, W. G., superintendent of schools, Richmond, Ind. 

Bear, Kate L., supervisor of home economics, Phoenix, Ariz. 

Bentley, J. H., superintendent of schools, Duluth, Minn. 

Biery, Marguerite, Normal School, Hawaii, T. H. 

Bigley, Katherine L., instructor in history, State Normal School, Willimantic, 
Conn. 

Bisbey, Bertha, instructor in nutrition, Stout Institute, Menomonie, Wis. 

Blitz, Anne D., dean of women, University of Kansas, Lawrence, Kas. 

Bradt, Alice Helen, head of design division, home economics division, Univer- 
sity of Nebraska, Lincoln, Neb. 

Briggs, Rosa, instructor in institution management, Drexel Institute, 
Philadelphia, Pa. 

Bristol, Ruth L., head of kindergarten-primary department, Teachers College, 
Detroit, Mich. 

Brown, Grace L., director of kindergarten training department, School of 
Education, Cleveland, Ohio. 

BuDahn, L. A., principal, High School, New Brunswick, N. J. 

Burdett, Mildred, instructor in domestic science, Drexel Institute, Philadel- 
phia, Pa. 

Campbell, Blanche, supervisor of elementary grades, Passaic, N. J. 

Carr, John W., county superintendent of schools, Durham, N. C. 

Coolidge, Hope, dietitian and director of cafeteria, North Carolina College 
for Women, Greensboro, N. C. 

Craig, Gerald S., instructor in science department, State Normal School, 
Bloomsburg, Pa. 

Cranor, Katherine, assistant professor of domestic art, lowa State Agri- 
cultural College, Ames, lowa. 

Crigler, Nina B., state demonstration agent, Kansas Agricultural College, 
Manhattan, Kas. 
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Davis, Minnie Lee, primary and kindergarten supervisor, Cleveland Heights, 
Ohio. 

Dearborn, Ned H., director of training school, State Normal School, Oswego, 

Donathen, Erna, clothing expert, Pennsylvania State College, State College, 
Pa. 

Douglass, Bennett C., head of department of education, University of Ver- 
mont, Burlington, Vt. 

Drevenstedt, Amy, instructor in fine arts, Maryland Institute of Art, Balti- 
more, Md. 

Edmondson, Carrie B., elementary supervisor, Social Motive School, New 
York City. 

Edwards, Alice, professor of home economics, Rhode Island State College, 
Kingston, R. I. 

Eldridge, Adda, educational director of schools of nursing for the state of 
Wisconsin. 

Ellis, Melvina K., primary supervisor, public schools, Lorain, Ohio. 

Erwin, Rachel, director, The Children’s Community School, White Plains, 

Field, Helen A., supervisor of primary education, State Normal School, 
San José, Cal. 

Flarida, Edna, instructor in fine arts, Cleveland, Ohio. 

Forbes, Annie, extension worker in nutrition and cookery, State College, Pa. 

Frasier, George W., director of Bureau of Classification and Statistics, Denver, 
Colo. 

Frazee, Laura, assistant superintendent of schools, Baltimore, Md. 

Frymir, Alice, director of physical education, Battle Creek Sanitarium, 
Battle Creek, Mich. 

Gard, Nellie, instructor in textiles and clothing, University of Kentucky, 
Lexington, Ky. 

Garringer, Elmer H., principal of Alexander Graham High School, Charlotte, 
N.C. 

Garrison, Emma P., assistant professor of home economics, Stat» Agricultural 
College, Lansing, Mich. 

Gilbert, Julia, instructor in English, Park School, Buffalo, N. Y. 

Gillmore, Laura, elementary supervisor, Cleveland, Ohio. 

Gorham, Ethel, instructor in clothing, North Carolina College for Women, 
Greensboro, N. C. 

Gray, Carolyn, associate professor, Western Reserve University, Cleveland, 
and director of the new University School of Nursing being organized in 
connection with the Lakeside and Mount Sinai Hospitals. 

Green, Helen L., assistant professor of home economics, Alabama Polytechnic 
Institute, Auburn, Ala. 

Hadley, Grace E., director of household arts, New Brunswick, N. J. 

Haley, Nelle, primary supervisor, Saginaw (West Side), Mich. 

Harris, Blanche, instructor in dietetics, University of Toronto, Toronto, Can. 

Hayward, Myrtle A., director of home economics, Winnipeg, Manitoba. 
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Hentz, Olivia, assistant director of dining department, Wells College, Aurora, 

Herr, Marguerite, instructor in English, High School, Durham, N. C. 

Herring, John P., professor of psychology, State Normal School, Bloomsburg, Pa. 

Hillyer, Thos. A., head of department of education, State Normal School, 
Edinboro, Pa. 

Hungerford, Ellen, supervising principal, Lincoln School, Charleston, W. Va. 

Hypes, James L., associate professor of education, State Agricultural College, 
Storrs, Conn. 

Irby, Louise, instructor in history, North Carolina College for Women, 
Greensboro, N. C. 

Jacobs, Lydia E., training teacher, Normal School, Bellingham, Wash. 

Jones, Alice, cafeteria director, Y. W. C. A., Honolulu, T. H. 

Keller, George J., instructor in fine arts, Normal School, Bloomsburg, Pa. 

Lake, Marjorie L., house director, Emma Willard School, Troy, N. Y. 

La Salle, Dorothy, director of physical education, State Normal School, 
Bloomsburg, Pa. 

Lee, Mrs. Kathryn D., head of art department, Central High School, Duluth, 
Minn. 

Leggett, Anna L., professor of home economics, Iowa State Teachers College, 
Cedar Falls, Iowa. 

Lewis, Marjorie, extension worker in home economics, Pennsylvania State 
College, State College, Pa. 

Lynn, Gertrude, specialist in home management, Iowa Agricultural College, 
Ames, Iowa. 

McGregor, Helen L., head of home economics department, Kansas Wesleyan 
University, Salina, Kas. 

McKenzie, Laura, supervisor of training school and dean of women, Nebraska 
Wesleyan University, University Place, Nebr. 

Magee, Robert M., instructor in educational administration, Teachers College, 
Detroit, Mich. 

Mankey, Geo. G., principal of High School, Nutley, N. J. 

Mathews, Neil D., head of science department, State Normal School, East 
Stroudsburg, Pa. 

Matteson, Dorothea, instructor in home economics, Scarborough School, 
Scarborough, N. Y. 

Means, Caroline P., registrar, State Normal School, Towson, Md. 

Meek, Charles S., superintendent of schools, Toledo, Ohio. 

Metcalf, Martha L., instructor in foods, Stout Institute, Menomonie, Wis. 

Milam, Lottie, county assistant, Corvalis, Ore. 

Mingo, Jane C., grade supervisor, Mooseheart, IIl. 

Moore, Mrs. Vera, director of the school of home economics, University of 
Oklahoma, Norman, Okla. 

Morris, John V. L., professor of education and psychology, Pennsylvania 
College for Women, Pittsburgh, Pa. 

Morton, Grace, head of clothing department, University of Nebraska, Lin- 
coln, Nebr. 
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Moss, Fred A., assistant professor of psychology, George Washington Uni- 
versity, Washington, D. C. 

Murdoch, Katharine, psychologist, Punahou School, Honolulu, Hawaii. 

Murrey, Ethel, assistant dormitory director, College of Domestic Arts, 
Denton, Tex. 

Neale, Marvin G., professor of educational administration, University of 
Minnesota, Minneapolis, Minn. 

Nitzkowski, Eureka, extension worker, Pennsylvania State College, State 
College, Pa. 

O'Donnell, Mary P., assistant supervisor of physical education, Detroit, Mich. 

Odenweller, Arthur L., superintendent of schools, Belleville, III. 

O'Gorman, James M., professor of Secondary Education, University of Idaho, 
Moscow, Idaho. 

Olsan, William D., assistant professor of education, New Hampshire State 
College, Durham, N. H. 

Payne, Alvin C., director of practice school, State Normal School, Terre 
Haute, Ind. 

Pemberton, Grace O., elementary supervisor, public schools, Ironwood, Mich. 

Peterson, Mollie Anne, home economics department, State College for 
Women, Greensboro, N. C. 

Pribnow, Henrietta, dietitian, Children’s Hospital, State University, Iowa 
City, Iowa. 

Ragon, Ollie E., instructor in fine arts, State Normal School, Dillon, Mont. 

Reynolds, Mary E., first grade teacher, Old Trail School, Akron, Ohio. 

Richeson, John J., superintendent of schools, Decatur, III. 

Roberts, Mary, co-editor of the American Journal of Nursing. 

Robinson, Telulah, director of training school, State Normal School, Bemidji, 
Minn. 

Rockwood, Mary, director of housekeeping, University Hospital, Ann Arbor, 
Mich. 

Ross, Sarah Frances, assistant director, Moraine Park School, Dayton, Ohio. 

Rufi, John, principal, High School, Ironwood, Mich. 

Sayles, Marie, state home demonstration leader, Ohio State University, 
Columbus, Ohio. 

Scholes, Bonnie E., assistant extension professor, University of Illinois, 
Urbana, III. 

Shaffer, Roy L., assistant state commissioner of education, Trenton, N. J. 

Shaley, Irene, instructor in physical education, State Normal School, Lock 
Haven, Pa. 

Shotwell, Fred C., principal, High School, North Plainfield, N. J. 

Smith, Clarence N., educational adviser, United States Navy. 

Smith, Nelson C., supervising principal, public schools, Leonia, N. J. 

Southworth, Emma R., assistant professor in nutrition, Russell Sage College, 
Troy, N. Y. 

Spencer, Cassie L., state supervisor of elementary education, Montgomery, Ala. 

Stevenson, Ailsie M., supervisor of practice teaching, North Carolina College 

for Women, Greensboro, N. C. 


4 
| 
| 
| 
| 
| 
| 
| 
iad “a | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


DR. HOSIC’S DISSERTATION 467 


Stone, Virginia, director of training school, State Normal School, Towson, Md. 
Stroup, F. Neff, superintendent of schools, Newark, N. Y. 


Talbot, John E., director of training school, State Teachers College, St. Cloud, 
Minn. 

Tisdale, Doris H., manager of dining hall, Brown University, Providence, R. I. 

Touton, Frank C., lecturer in secondary education, University of California, 
Berkeley, Calif. 

Towle, Nellie S., grade supervisor, Mount Clemens, Mich. 

Tracy, Bettie M., director of Licking County Normal School, Hebron, Ohio. 

Van Houten, L. H., professor of rural education, University of Wyoming, 
Laramie, Wyo. 


DR. HOSIC’S DISSERTATION 


One of the latest additions to Teachers College publications 
is Empirical Studies in School Reading* by James Fleming Hosic, 
who took the degree of Doctor of Philosophy in Teachers Col- 
lege in 1920. Dr. Hosic is now associate professor of education 
in Teachers College in charge of extramural courses. The 
focus of the study is upon the questions included in certain 
typical literary reading books now in general use in grades four 
to eight of the elementary school. A scheme for classifying 
these was devised and the relative frequencies determined. 
The value of these questions was then tested by means of a 
eonsensus of authorities as to the study and teaching of litera- 
ture, rankings by competent judges, stenographic reports of 
sample lessons, and experimental teaching of four poems to 
two pairs of sixth-grade classes. The conclusions reached bear 
upon the making of textbooks in reading and upon the choice 
of a method of classroom work. Current tendencies are shown 
to be much in need of redirection in order that the potential 
values of literature may be realized by the children in the ele- 
mentary school. 

Seventy-five authorities on the nature of literature and 
methods of study and teaching it were examined and typical 
passages selected. In Chapter I of the dissertation these have 
been arranged in accordance with their main ideas. The first 
of these, for example, is that literature enlarges and enriches 
the experience of the reader and extends his knowledge of life. 
This is a point of view expressed by a large number of writers, 


*Teachers College, Columbia University, Contributions to Education, No. 114. 
Published by Bureau of Publications, Teachers College. 
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such as Arnold, Sainte-Beuve, Burroughs, Woodberry, Smith, 
Winchester, Corson, and many more. Among the important 
principles as to the study of literature are that the reader should 
seek imaginative realization of the piece, should build up in 
his mind the pictures which the writer has painted, should 
gather the suggestions and connotations of the words and 
phrases, and above all from first to last should deal with the 
selection as an organic whole. 

The emphasis in the questions which were found in the read- 
ing books was placed very differently. Out of the 18,873 ques- 
tions appearing in twenty books, nearly one-half were intended 
to fix or test memory of fact, opinion, or estimate. A sixth more 
related to purely logical values. The elaborateness of the 
questions may be judged from the fact that in one of the sets 
examined, forty per cent was devoted to Questions and Helps. 

An analysis of the sample lessons given by eighteen teachers 
revealed the fact that although the teachers did not seem to 
make use of the books themselves, they employed similar meth- 
ods. Most of the lessons were made up of a large number 
of minute questions using little progression and almost no 
emphasis on the selections taken as wholes. 

When such methods were tested in experimental teaching 
it was found that they did not get the results which the authori- 
ties on the value of literature declare should be sought. When 
classes A and B, for example, studied ‘‘How they Brought 
the Good News from Ghent to Aix” and ‘“Sheridan’s Ride,” 
it turned out that in each case the class selected the poem which 
had been taught as a whole through sympathetic preparation, 
adequate oral rendering, and suggestive questions tending to 
a realization of the piece as a whole. 

Though the study aimed primarily at the valuation of the 
teaching apparatus in books, it is valuable as to classroom 
method. The descriptions of the experimental teaching, to- 
gether with the stenographic reports, will form valuable material 
for classes in method in normal schools and colleges and also 
for teachers in service. 
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ADVERTISEMENTS 


To Remind You That 
We Publish: 


Brigham and McFarlane’s Essentials of 
Geography—A Manual for Teachers 


This book not only gives valuable aid in teaching this 
series, but it also discusses the pedagogy of geography in an 
interesting and illuminating way. 


Story Hour Readings 
By E. C. HARTWELL, Superintendent of Schools, Buffalo, N. Y. 


This series provides a book from the fourth to the eighth 
years inclusive. They may be used to follow any method. 
Their material includes both old and new masterpieces of 
literature and is especially strong in its influence on the char- 
acter of the young pupil. Silent reading drills are given. In 
spirit, charm, richness of content and pedagogic values, this 
series is unexcelled. 


Bolenius’ Elementary Lessons in Everyday English 
Bolenius’ Advanced Lessons in Everyday English 


These two books base the study of English on interesting 
things the pupil does in his everyday school and home life. 
They train him to think before trying to express himself, 
and pay special attention to oral English. The wide-awake, 
vigorous spirit and the practical pedagogy of this series are 
unusual. 


Pearson and Kirchwey’s Essentials of English— 
Three Book Edition 


The work begins with the third year and includes a review 
of the first and second years. In the seventh and eighth years 
the composition work and the grammar are so closely blended 
that each serves to vitalize the other. The study of grammar 
is made not an end in itself but a means to the correct use 
of the English language. 


AMERICAN BOOK COMPANY 


NEW YORK CINCINNATI CHICAGO BOSTON ATLANTA 
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The’Teachers College Record 


The OLLEGE Re CORD in the past {filled an im- 
portant place in the educational world as a scientific publication, 
covering all fields and phases of educational theory and practice. 
It has enjoyed an unusual reputation for the publication of im- 
portant educational monographs, which have often been the first 
public announcement of experiments, theories or methods that 
have later become current in the best teaching practice. Since 
January, 1915, THE RecorpD has been enlarged and supple- 
mented without detracting from the special monograph feature 
upon which its value has so long depended. These longer articles 
continue to occupy the greater portion of the magazine, but, i 
addition, there appear in each issue shorter items concerning all 
departments and organizations of the College, news of the alumni 
and their work and reports from the Teachers College clubs 
organized in a number of cities. 


Dean Russell is the editor of the TEACHERS COLLEGE RECORD; 
Provost Upton is associate editor; the contributors include the 
Teachers College faculty and prominent alumni. 


SOME FORTHCOMING ARTICLES 


Sociological Problems in Modern Language Instruction. Professor 
Snedden. 

Horace Mann Studies in Elementary Education. 

A Brief History of Mental Tests. Mr. Wylie. 

Analysis of Typical Homes as Basis for Instruction. Miss Winslow 

Citizenship. Professor Gambrill. 

Vitamines. Professor Eddy. 

Education for Motherhood. Dr. Curtis. 

Adult Education. Dr. Kandel. 

A Bibliography on High School Tests. 


THE RECORD ts a bi-monthly, illustrated, 100-page magazine 
The subscription rate is $1.50 per year 


BUREAU OF PUBLICATIONS 
TEACHERS COLLEGE NEW YORK CITY 
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DO YOU KNOW 


THAT one out of every seven trained persons in 
Education in the United States has attended Teachers 
College? 

THAT any former student at Teachers College may 
become a member of the Alumni Association, help 
nominate a trustee, and thus have a part in the adminis- 
tration of Teachers College? 

THAT only about 15% of the expenses of the College 
is met by income from endowment? 

THAT the Teachers College Alumni Association, which 
you are invited to join, is undertaking this year to assist 
in the collection of a more adequate endowment fund? 

THAT $1.50 entitles you to a year’s membership in 
the Alumni Association, with the privilege of voting for 
Alumni Trustee and of receiving, without extra charge, 
the TEACHERS COLLEGE RECORD? 

THAT the TEACHERS COLLEGE RECORD, alone, without 
membership in the Association, is the best bargain at 
present on the educational market? 

THAT you may belong to a local Teachers College 
Club without additional expense? 


DO YOU NOT WISH TO JOIN THE ALUMNI 
ASSOCIATION AND HELP? 


Pay your local treasurer or send dues to the Treasurer of 
the Alumni Association. 


Be sure to indicate clearly the address to which you wish 
THE RECORD sent. Do not fail to notify the Treasurer 
of any change of address. 


You will confer a favor on the Association by adding 
ten cents to out-of-town checks, to pay for collection. 


M.R. Treasurer, Alumni Association 


TEACHERS COLLEGE, COLUMBIA UNIVERSITY 


NEW YORK CITY 
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ADVERTISEMENTS 


A Scholarship Tour 
is Offered at Cost 


to students of good record 
and teachers of 


History and the Classics 


JUNE TO SEPTEMBER, 1922 


Limited as regards numbers 
and date of application 


Write for details 


BUREAU OF 
UNIVERSITY TRAVEL 


5 Boyd St., Newton, Mass. 


THE BUREAU OF EDUCATIONAL 
EXPERIMENTS 
144 West 13th Street, New York 
Announces 
A Study from the City and 
Country School 


HERE and NOW 
STORY-BOOK 


By Lucy Spracue MItTcHELL 


A collection of original stories for little 
children with an introductory thesis on 
story-telling. This book offers an ap- 
proach to literature based on the psychol- 
ogy of the little child and his interest in 
the world as he sees it. The appeal to 
children made by the stories themselves 
has been thoroughly tested by frequent 
use in the City and Country School. 

“Sounds the first modern note in 

children’s literature.”” 


Illustrations by Hendrik Van Loon 
360 pp. Price $2.00 


Order from us or from 


E. P. DUTTON & CO. 
Publishers - New York 


McMURRY & PARKINS 
GEOGRAPHIES 


These books are the culmination of 
a long period of growth and devel- 
opment. They follow a well-defined, 
well-established educational pro- 
cedure with reference to the sub- 
ject of geography. 


The one great principle on which 
the authors have _ consistently 
worked out the details of the series 
is that of adapting the materials 
of geography to the capacities of 
children instead of subordinating 
the child to a subject which hitherto 
has presented unusual difficulties. 


HOUSEHOLD ARTS FOR 
HOME AND SCHOOL 
By 
ANNA W. COOLEY 


and WILHELMINA H. SPOHR 


Professors of Household Arts Education, 
Teachers College, Columbia University. 


NEW TEXTS FOR 
JUNIOR HIGH SCHOOL 


Based on 


PROJECTS FOR HOME 
AND SCHOOL 


Vol. I Vol. II 
The Family Budget Care of the Home 
Home Furnishing Selection of Foods 
Care of the Baby Cooking and Serving 
Selection of Clothing Laundering 


THE MACMILLAN COMPANY 


New York Boston Atlanta 


Chicago 


San Francisco Dallas 
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TEACHERS COLLEGE 
RECORD 


Vol. XXII November, 1921 No. 5 
Contents 
Measurement in Education. ....... Epwarp L. THORNDIKE 371 
Religio Mathematici. . . Davin EuGENE SMITH 380 
An Experimental Course in Senior High School Mathematics 
Vevia Biatr, Mary LA VERGNE Woop 394 
The Excursion as a Means of Education . Tuomas H. Briccs 415 
Food Education and the Community ........... Fra 
May B. VAN ARSDALE and Day MONROE 420 
COLLEGE NEWS AND DEPARTMENTAL NOTES ............ 428 
Institute of Educational Research—Biological Chemistry—Edu- 
cational Administration—Educational Psychology—Fine Arts— 
Household and Institution Administration—Household Arts 
Education—Household Economics—Lower Primary Education— 
Mathematics—M usic—Nursing and Health—Nutrition and Food 
Economics—Philosophy of Education—Secondary Education— 
Textiles and Clothing — Vocational Education — Extramural 
Courses—Horace Mann School—The Lincoln School. 


Alumni Campaign for New Teachers College Library—Men’s 
Summer Session Dinner—Dr. Graves Becomes Commissioner of 
Education for New York—Organize a Teachers College Club— 
New Teachers College Clubs—Mass Meeting of the Women of 
Teachers College—The Teachers College Club of Philadelphia— 
Dr. Reavis Appointed Dean at University of Pittsburgh—Dr. 
Alexander on Staff of Educational Finance Inquiry—Recent 
Alumni Appointments—Dr. Hosic’s Dissertation. 
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ADVERTISEMENTS 


The Maximum of Results from History Instruction 


TRYON’S TEACHING OF HISTORY 
IN JUNIOR AND SENIOR HIGH SCHOOLS 


This unusual book presents a concrete discussion 
of the problem method in teaching history, illus- 
trated by actual problems. It contains many 
definite directions and stimulating suggestions 
for conducting recitations. It will be welcomed 
by all progressive teachers who are desirous of 
improving their technique. 


70 Fifth Avenue 
GINN AND COMPANY New York 


The Anderson Arithmetics 


By ROBERT F. ANDERSON 
State Normal School, West Chester, Pa. 


A new series based on a sound application of the results 
secured by modern scientific methods 


THE ANDERSON ARITHMETICS are the books for: 
An understanding of the value of arithmetical knowledge 
The recognition of the importance of habit formation 
Organized, purposeful drill 
The development of accuracy and speed 
Testing the progress and achievements of pupils 
Self-reliance gained through the habit of frequent checking 


THE ANDERSON ARITHMETICS are the books which really correlate 
with the interests and activities of children without overdoing it 


SILVER, BURDETT & COMPANY 


BOSTON NEW YORK CHICAGO 
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ADVERTISEMENTS 


TESTS AND SCALES 


ARITHMETIC 
Woody Scales 
Stone Tests 
CITIZENSHIP 
Upton-Chassell Scale 
ENGLISH COMPOSITION 
Hillegas Scale, Thorndike Scale 
Nassau County Scale 
ENGLISH FORM 
Briggs Tests 
HANDWRITING 
Thorndike Scale 


HISTORY 
Van Wagenen Scales 


INTELLIGENCE 
Thorndike Examinations 
LANGUAGE 
Trabue Scales 
HIGH SCHOOL MATHEMATICS 
Hotz Scales 
Rogers Tests 
POETRY 
Abbott-Trabue Tests 
READING 
Thorndikeand Thorndike- McCall 
Scales 
SEWING 
Murdoch Scale 
SPELLING 
Sixteen Scales for High School 


Published by BUREAU OF PUBLICATIONS 


Treacuers CoLLeGe, Co_tumB1A UNIVERSITY 


New York City 


Why did a Superintendent say recently: 


‘‘WEBSTER’S NEW INTERNATIONAL 
DICTIONARY 


is as deserving of an annual salary as the teacher’’? 


Because this foundation book in the schoolroom performs actual 
————— service. Successful teachers well know the help this “Su- 
preme Authority” is in history, geography, language, and civics classes, 
not to mention its necessity in work on synonyms, pronunciation, new 
words, etc. It is a universal question answerer, equivalent in type 


matter to a 15-volume encyclopedia. 


400,000 Vocabulary 
Terms, including hun- 
dreds of New Words. 
30,000 Geographical 
Subjects. 12,000 Bio- 
graphical Entries. 
6,000 illustrations and 
2,700 Pages. 


G. & C. MERRIAM CO., Springfield, Massachusetts 


Why not suggest to 
your superintendent 
that “a copy of the 
New International be 
supplied for your 
school? 

Write for Specimen Pages 


of Regular and India Paper 
Editions, Prices, etc. 
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ADVERTISEMENTS 


World Championship Won 
With Greg¢ Shorthand 


Mr. Albert Schneider, 20-year-old graduate of the New York High 
School of Commerce, is the 1921 winner of the world championship short- 
hand speed contest held by the National Shorthand Reporters’ Association 
at Niagara Falls, Ontario. 

His remarkable record of 97.9% on the championshi tests at 200, 240, 
and 280 words a minute was made possible by Gregg Shorthand, the best- 
by-test system for simplicity, speed, and accuracy. 


Breaks World Records 


Mr. Schneider established a world record on the 215-word-a-minute 
straight literary matter dictation by attaining the highest net speed ever 
written in any contest on this kind of matter. On the 175-word-a-minute 
straight literary matter test he exceeded the best previous record, held by 
him, by 2.2 words per minute, making a new world record of 99.6% perfect. 


For full particulars of the contest see 
The Gregg Writer for September 


THE GREGG PUBLISHING COMPANY 
New York Chicago Boston San Francisco London 


An important book on a subject of vital importance to every teacher 


Decoration of the School and Home 


By THEODORE M. DILLAway, Director of Manual Arts, Boston 


Here is a book that shows what a schoolroom may be made by the intelligent selection and 
artistic arrangement of its decorations. 


Mr. Dillaway has made an exhaustive study of this neglected phase of education. In this book 
he points out clearly common faults found in the average school arrangement, and then by text 
and illustrations of re-arrangement shows how these same schools may be made to reflect true 
artistic quality. 


The text of this book sets forth comprehensively the proper selection and arrangement of 
statuary, pictures, busts, bas-reliefs, prints in color and sepia, Japanese prints and vase forms, 
with a complete list of these decorations, showing just which are best co-related to the curriculum 
of each grade. 


Profusely illustrated with colored plates and half-tone reproductions. Beautifully printed 
and bound. 


MILTON BRADLEY COMPANY 


SPRINGFIELD MASSACHUSETTS 
BOSTON NEW YORK PHILADELPHIA ATLANTA SAN FRANCISCO 
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ADVERTISEMENTS 


FORTIETH YEAR, SEPTEMBER, 1019 


**EDUCATION”’ 


$300 A YEAR 35 CENTS PER NUMBER 


The oldest high-class monthly educational 
gasine in the United Stews 


SAMPLE TEST MONIALS 


“Enclosed find check for renewal of Education, 
the 30th remittance without a skip—bein, 
of Bicknell’s charter membersin 1879.”"— 

H. President Iowa State Teachers’ 


“Education is appreciated everywhere. 
BE. Watk, Lecturer on Education, N. Y. Uni- 
versity. 

“As necessary to a teacher as a medical journal 
to a physician.”— T. Pritchard, Master 
Everett School, Boston. 

“Of greatest ‘value to all who are trying to 
formulate an educational "President 
Faunce, Brown University, 


YOUR MAGAZINE LIST! 


(LOWEST CLUBBING RATES) 


Please order all your —— through us. 
It will save writing a lot of letters to separate 
publishers. Our motto is “Any Magasine 
Sent Anywhere.” With forty years of history 
to its credit EDUCATION commands the 
confidence of the school world. We place our 
reputation behind all orders and guarantee 
satisfaction, 


THE PALMER COMPANY 
120 Boylston Street Boston, Mass. 


Something Different 


—a teachers’ agency that registers 
college graduates only, except in vo- 
cational and special fields. Does 
not fill elementary school positions. 
Specializes in placing teachers in 
secondary schools, normal schools, 
colleges, and universities. 

Half of the state universities 
have selected our candidates. Our 
service covers all states. If you 
want a teacher or a better position, 
try us. 


Specialists’ Educational Bureau 
Suite 300, Odeon Bldg., 
ST. LOUIS, MO. 


WHAT’S WHAT IN BOOKS 
FOR TEACHERS 


A CLEARING HOUSE 
FOR ALL PUBLISHERS 


We have the newest and best text-books and educational publica- 
tions on every phase of every subject—theories, methods, prac- 
tices, experiments, investigations—valuable material for the 
teacher in the field who wants to ‘keep up.’ 


We make a specialty of educational publicafions. 


Write us what you want 


A. G. SEILER The Teachers College Book Store 


1224 AMSTERDAM AVENUE 


NEW YORK CITY 
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ADVERTISEMENTS 


THE THORNDIKE-McCALL 


READING SCALE 


A New Scale for Testing and Teaching Silent Reading 


HIS new Reading Scale was selected for use in the Kentucky 

State School Survey and the Baltimore School Survey. Standards 
are available from such school systems as New York City, St. Paul, 
Minn., Louisville, Ky., San Francisco, Cal., Paterson, N. J., Boyce, La., 
and from various cities of the states of Indiana and Wisconsin. 


Special Features 
1. The scale has ten equivalent and interchangeable forms. 
2. The scale is both a teaching and a testing instrument. 

3. For each form of the scale a set of simple directions has been 
prepared which any conscientious teacher can easily follow. 
4. This scale yields a scale score for each pupil and for each class. 
5. The method of constructing the scale combines the best fea- 
tures of educational-scale and intelligence-scale construction. 


Published by Bureau OF PUBLICATIONS 
TeacHers Cottece, Cotumsia University New York Ciry 


Educative Equipment for Rural Schools 
By Fannie W. Dunn, Ph.D. 


Instructor in Rural Education, Teachers College 


PAMPHLET in which is listed, under the following 
general heads, desirable school equipment that may 
be bought or made at home: 


Equipment for Teachers’ Use 
Equipment for Children’s Use, such as 


Materials for Construction Materials for Enjoyment 
Materials for Problem Solving Materials for Gaining Skills 
Games for School Use 


Manufacturers’ addresses and prices are given where practicable 
24pp. — 26 cents 


Published by ‘ BuREAU OF PUBLICATIONS 
TeacHers University . New York City 
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ANNOUNCEMENT 
OF RECENT PUBLICATIONS 


EDUCATION FOR THE DISABLED IN WAR AND 
. . . . By ArtTHUR G. CRANE 


COMPARATIVE STUDY OF ACHIEVEMENT IN 
COUNTRY AND TOWN SCHOOLS By Norman Frost 


FUNCTION OF IDEALS AND ATTITUDES IN SOCIAL 
EDUCATION ......... By Paut F. VOELKER 


TRADE TESTS IN EDUCATION By. HERBERT A. Toops 


CHANGES IN MENTAL TRAITS WITH AGE; DETER- 
MINED BY INDIVIDUAL RE-TESTS 
By FowLeR DELL Brooks 


INTEREST FACTORS IN PRIMARY READING 
By FANNY WycCHE DUNN 
THE PLACE OF THE ELEMENTARY CALCULUS IN 


SENIOR HIGH SCHOOL MATHEMATICS 
By NoaAu B. ROSENBERGER 


EMPIRICAL STUDIES IN SCHOOL READING 
By JAMEs FLEMING Hosic 
THE TEACHER’S WORD BOOK By Epwarp L. THORNDIKE 


MANUAL FOR FIRST YEAR ALGEBRA SCALES 
(revised edition) . . . .. . . . By Henry G. Horz 


MANUAL FOR REASONING TESTS 
(revised edition) . . . . . . By Curr W. STONE 


MANUAL FOR LANGUAGE SCALES 
(revised edition) . . . . . By M.R. TRABUE 


PLAYS SUITABLE FOR "PRODUCTION BY HIGH 
SCHOOL STUDENTS 
By M. B. MERRILL and ETHEL WATKINS 


EDUCATIVE EQUIPMENT FOR RURAL SCHOOLS 
By FANNY WyCHE DUNN 
THE CHILD’S DAY: AN ENTERTAINMENT TO IM- 


PRESS DAILY HABITS FOR HEALTHY LIFE 
By Mary SWArtTz ROSE 


Publishedby . BUREAU OF PUBLICATIONS 
TEACHERS COLLEGE, COLUMBIA UNIVERSITY, NEW YORK CITY 
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ADVERTISEMENTS 


TEST SERVICE 


A Department Headed by Artuur Sinton Oris, Ph.D. 
Inventor of the group method of testing intelligence 


for the purpose of offering assistance and guidance to all who 
may be seeking to solve administrative, pedagogical, or 
statistical problems involving the use of tests 


HE department of Test Service is prepared to give advice regarding the use of intel- 
ligence and educational tests and the handling of test results. Any question relating 
to educational research that is sent to the department will be carefully considered and 
answered as fully as present knowledge permits. 
SCHOOL superintendents and teachers are invited to refer their problems to this department. 
Suggestions for conducting a testing program, advice on the handling of special cases, and 
assistance in statistical investigations will be freely given. The department will appreciate 
receiving reports of testing in order that it may serve as a clearing house for information 
as well as a bureau of codperative research. 
THE training and experience of Dr. Otis make him well qualified for the position of director 
of Test Service and assure the success of the department. In addition, other experts prom- 
inent in the field of psychology and education will serve as advisors who will aid in the solu- 
tion of special problems that may arise. 
Our latest Catalog of Standard Tests, dated 21 November 1921, contains descriptions of 
thirty items. The Detroit First Grade Intelligence Test and the Miller Mental Ability 
Tests and some other new ones are now ready. 


WORLD BOOK COMPANY 
Yonkers-on-Hudson, New York 2126 Prairie Avenue, Chicago 
Also Dallas, Atlanta, San Francisco, Portland, and Manila 


Help Your English Department 


Just see to it that each teacher has 
the ENGLISH FOURNAL. It will 
1. Increase professional enthusiasm 
2. Present and evaluate methods 
3. Give examples of successful procedure 
In short, it will help them to be happy and efficient. 


The school can afford to pay for it if the teachers hesitate. 


Sample copy (current issue!) free. 


THE ENGLISH JOURNAL 
506 West Sixty-ninth Street —:: $3 $2 Chicago 
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ADVERTISEMENTS 


The Teacher’s Word Book 


Comprising the 10,000 most used words in the English language 


By Edward L. Thorndike 


Price: 65 cents; postage, 9 cents Discount on quantity orders 
Published by Bureau of Publications 
Teachers College, Columbia University, New York City 


Socialized, Dramatized Recitations 


“In another three-book series, by Alexander and Dewey, one finds 
a very carefully prepared body of material. Great emphasis is given 
to the socialized recitation in order to develop initiative and judg- 
ment in the pupils. Fully 50 per cent of the work in all three books 
is to be performed without pencil. Standardized time tests are pro- 
vided at intervals throughout. One feature of special merit is the use 
of extended narrative in presenting exercises and problems to be 
solved. For example, the Intermediate Book opens with a narrative 
account of how a family, by the name of Henderson, saw an adver- 
tisement of a farm for sale, and after due investigation, purchased 
it. The problems necessary for the transaction are solved by the 
pupils. Two pages are devoted to describing, in terms of human 
interest, the initial plans of this family. Throughout the book four- 
teen lessons are based upon their experiences, which prove of as much 
real interest to the pupils as though they were reading the story in 
a reading class. Consequently, when they read, on page 72, that Mr. 
Henderson has purchased two cows, that ‘the children named the two 
new Jersey cows Belle and Daisy,’ and that ‘Mr. Henderson paid 
Paul and Henry each $0.50 a week for milking them,’ their interest 
in how much each boy made in a year is not abstract and lifeless, 
but is vivid and real because it concerns the activities of persons whom 
they feel they know very well. The efficiency of this method of pre- 
senting problems has been demonstrated by experiment, and it is 
of interest to find it incorporated in a textbook. The series is well 
worth careful consideration.” (From The Elementary School Journal, 
Sept. 1921.) 


A New Kind of Arithmetic 
Alexander-Dewey Arithmetic 


LONGMANS, GREEN & CO., Publishers 
449 Fourth Ave., New York - 2457 Prairie Ave., Chicago 
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